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PREFACE 


THE inquiry reported in this volume was begun in the ` 


hope that it might throw light on the causes of а те- 
markable quantitative social fact, namely, that the results 
of intelligence tests show that the average score of mem- 
bers of large families is less than that of members of 
small families. It was feared that this might be leading 
to a steady fall in the national intelligence, if its cause 
is that intelligent parents are limiting their families. If, 
on the other hand, its cause is environmental, it is a duty 
to discover this and to strengthen the hand of social 
reformers. In either case the phenomenon is important, 
and to show beyond doubt that it really exists would be 
in itself worth while. 

This at least out inquity has done. The tables and dia- 
grams of Chapter VII will, I think, convince any reader 
that the negative association between size of family and 
average intelligence score, whatever its cause, is un- 
deniable. The only children averaged 42-0 points on the 
group test, those in families of two, 41:7 points, those 


in families of three, four and so on, averaged 38-3, 35:3, 


32:5, 30°9, 295, 28:8, and in families of size nine, 27:97. 
'The individuals in still larger families scored less again, 
on the average. 

It should be unnecessary to say that this general ten- 
dency is quite compatible with the existence of very 
many exceptions. Many members of large families are, 
of course, highly intelligent. Whole families, with nu- 
merous members, are conspicuously clever. It is easy to 


bring forward such instances. But they do not disprove 
vii 
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the genetal trend shown in our tables and diagrams. 
Moreover, this trend is found in diverse Occupations and 
classes. Thus among coalminers, large families are on 
the average less able to attain high marks in tests;! and 
in a group of advanced students in a London University 
college the same tendency has been found. 

It should be equally unnecessary to say that the confir- 
mation of the fact does not indicate in which direction the 
causal connection works. The proof that large families 
tend to be less intelligent? does not in itself indicate 
whether they are large because they are unintelligent, or 
unintelligent because they are large. It was hoped that 
our inquity might strengthen the one or the other hypo- 
thesis, although it was recognised that the intervention 
of a war between 1932 and 1947 was a disturbing factor, 
and, on the other hand, that increasing familiarity with 
tests might have produced in the fifteen yeats a rise in 
test performance: increasing familiarity not only, or in- 
deed not chiefly, with tests themselves but with pro- 
cedures in class teaching, in school reading books, in 
newspaper “ puzzle cornets ", and in wireless broadcasts, 
similar to those used in tests. 

In the result we have found, in 1947 as compared with 
1932, not only no fall in the average score, on the self- 
up of eleven-year-olds 
ial increase from about 
est with a maximum of 
trengthens the environ- 
nless the increase is due 
spoken of in the previous 
€ environmental influence 


76 points. Undoubtedly this 5 
mental side of the argument—u 
to that “ test sophistication ” 
Patagraph; unless, that is, th 
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enables the children to answer the test more satisfactorily 
without raising their general intelligence. In the present 
volume we cannot prove or disprove this possibility, 
if indeed we ever can. But we hope to investigate it in 
time. 

There are other possible explanations of the rise in 
average score, one of which is that it is due to a change 
in the distribution of family size between 1932 and 1947. 
If, as one interested correspondent puts it, the small 
families are nowadays not quite so small, and the large 
families not quite so large, this would explain a rise even 
on grounds of heredity. For it might mean that intelli- 
gent parents, although still restricting their families, are 
not doing this so much as formerly, and that less intelli- 
gent parents, on the other hand, are now to some extent 
restricting their families, so that the ratio of intelligent 
children to the population is now higher than formerly. 
Unfortunately, we do not know the distribution of family 
size in the 1932 survey, but inquiries are being made to 
see if we can supply this deficiency from other data. 

Another hypothesis consistent with a differential birth- 
rate and yet no fall in IQ (consistent, indeed, even with 
a rise as the general birthrate sinks) is that later-born 
children in a family tend to be less bright. This is re- 
ferred to in Chapter VII, where data are given which go 
some way towards making this unlikely. As is there said, 
previous evidence is conflicting. It has indeed been 
claimed that later-born children are more intelligent, by 


L. L. Thurstone and Richard L. Jenkins, but their 


1 Order of Birth, Parent, Age and Intelligence, University of Chicago 
Press, 1931. Their own sample of children were of low intelligence as a 
group. But they give details of a similar research by Miss M. Steckel, 
who drew a large sample of 6,790 children from 2,712 families and 
found a steady rise in IQ with birth order, the eighth-born being "87 of 
a standard deviation superior to the first-born. There was apparently. 
no relation between the ages of the parents, at the time of the child’s 
birth, and its intelligence, except a tendency for children of parents of 
approximately the same age to be superior. 
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results have been disputed and their methods criticised. 
The reason why our present data are inconclusive on the 
telationship between intelligence and position in family 
is that, since all our children were aged eleven, those of 
them who are in an early position may be members of 
unfinished families which may increase, whereas the later- 
born, and especially the last-born (being now eleven) 
probably belong to finished families. There is thus a 
certain differential selection of parents when an age group 
of children is studied, and, moreover, the parents are of 
vety varied ages. 

We hope to make a direct attack on the influence of 
position by testing individually the siblings of our six- 
day sample as they grow up into the cleven-year-old 
gtoup, using the same Terman-Mlerrill test, and, by thus 
testing always at eleven, avoiding any effect of possible 
blemishes in the age-standardisation of that test. 

It is, of course, possible to construct hypothetical 
genetic theories of the inheritance of intelligence which 
would explain the co-existence of (1) a differential birth- 
rate (1.6, a negative association between family size and 
intelligence), and (ii) a permanent level o£ average intelli- 
gence, showing no decline. Those who have put forward 
hypotheses of this nature have been impressed by the 


may have existed 
fall in intelligence 
Огу has been given 


American Journal o 
Mental Deficiency for July 1948. His illustrative model of 
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all Aa, that is, every one of them is a carrier of superior 
intelligence, although not personally showing it, since its 
expression is diluted by the other gene а. (A is not 
supposed to be either dominant or recessive.) Matings in 
the superior class produce only superiors (AA). Matings 
in the inferior class produce superior, inferior, and weak- 
lings in the proportions 1: 2:1. The weaklings cannot 
mate or produce offspring. у 

Such а community, with the classes in the proper рго- 
portion at outset, could remain in equilibrium despite 
the differential birthrate. But note that it is a peculiar 
differential birthrate—those of the lowest intelligence 
have no children at all. This is what keeps the average 
intelligence up in Penrose’s artificial community. The 
hasty reader might imagine, especially from, his last sen- 
tence before his summary,! that it is the high birthrate 
of the inferior class which does this, that the high birth- 
rate of this class somehow prevents а fall in intelligence. 
On the contrary, it prevents a tise, which would occur 
if the inferior birthrate were less than twice that of the 
superior. It is necessary to keep up the size of the total 
population, if that is desired, but in doing so it replen- 
ishes the а genes, not the A, of which there is no loss 
except in the sense that the total population may be 
falling. These points are made quite clear by Professor 
Penrose if his paper is carefully read. 

Such a compensatory mechanism as that advanced by 
Pentose may quite conceivably be the explanation of our 
results; for it to be in actual existence to-day it is not 
necessary that a class of very low IQs exist who have no 
children. Such do exist, but whether in sufficient num- 
bers is doubtful. It would, however, be enough if very 
bad combinations (like аа in the crude simplification) 


1 Tt is: “ For replacement of intelligence genes, lost on account of 
the relatively low fertility of the highly intelligent, the large birthrate 
of the supposedly inferior group is a necessity.” 
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were not viable at all, but gave rise to unrecorded mis- 
carriages. 

All this, however, while interesting and a warning to 
us to be careful in drawing conclusions, is obviously 
highly speculative, even more so than the speculation 
that a genetic loss is actually going оп and is merely 
being masked by environmental causes which can only 
be temporary and must be defeated in the long run by 
persistent selection. We cannot tell. We can only en- 
deavour to accumulate evidence tending one way or the 
other, and meanwhile suspend judgment. “ We are still 


in the field of speculation, where the only unforgivable 
mistake is to be certain." 


It must not be imagined that, as one friendly critic has 
put it, “ you hoped for a fall in ауегаре score, and now 
that you have instead found a tise, you are trying to 
explain it away ”. ОЁ course we did not hope for a fall. 
We feared there might be one. Our fears have happily 
not been realised. But, to reverse Clough’s well-known 
line, we must remember that “ if fears were liars, hopes | 
may be dupes”: we must see to it that we are not de- 
ceived in our strengthened hope that national intelligence 
is not falling: we must examine (and, let us hope, find 
that we can refute) every conceivable explanation which 
may leave open the possibility that adverse selection is 
still going on behind a facade of temporary improve- 
ment. And our rich accumulation of data may enable us 
to do at least some of this in time. 

In addition to our Broup-test results from well over 
70,000 children, we have Binet-test results from over 


1000 of them, as we had in 1932. They confirm the 
Negative association of intelli ily si 
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although pretty good, was not quite as representative as 
the sample in 1947: and in 1932 the Stanford, in 1947 
the Terman-Merrill, Revisions of the Binet test were 
used, forms which are not identical and likewise differ 
in standardisation.! Careful statistical refinements have 
been used in Chapter VIII to extract as much information 
as possible from these imperfect data, and the verdict 
of that chapter is that no change in average IQ can be 
deduced from them. That does not prove that there has 
been no change, but it denies that any change is proven, 
in either direction. We all, however, including the writer 
of that chapter, recognise that the above-noted difficulties, 
and especially the small number of children examined by 
both forms of the test, make its conclusions insecure. 
We are continuing the work of comparing the two ver- 
sions of the Terman Revisions more adequately. 

If, as we hope, our survey is again repeated by our 
successors in fifteen or twenty years’ time, they will do 
well to note the recommendation made in Chapter УШ, 
that it is more important to use exactly the same indi- 
vidual test, rather than the same group test, provided 
the latter correlates highly with the former. But they 
may decide on quite another form of survey, taking 
whole families instead of an age group. Better still, they 
may do both. ) 

Another finding of the group test is that girls have 
improved in average score more than boys, This is only 


1 Even although these difficulties make the 1947 Terman-Merrill test 
less useful, or at any rate less immediately useful, as a help in comparing 
the present with the past, wc must remember that the magnificent work 
of those who carried out the 1947 individual testing has a value in itself. 
To have a very representative sample (the six-day sample) of a complete 
year group of a country tested by efficient and trained testers gives us in 
the first place an admirable estimate of Scotland’s intelligence in сот- 
parison with the western United States, where this test was standardised 
and in the second place must be of value to those who did that stan- 
dardisation, as an application of their work likely to show up any weak- 
ie For example, we suspect that the Terman-Merrill test favouts 

оуѕ, 
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in accordance with what we have been finding with 
Moray House tests for the past six or eight years, though 
the difference now appears to be fading away again. On 
tests in which boys and girls formerly did equally well, 
girls began during the war years to draw ahead of boys. 
This may possibly be due to the war, which perhaps dis- 
turbed boys in their devotion to studies more than it did 
girls. Or perhaps the girls, during black-out years, stayed 
at home more than boys, and read more. The difference 
cannot easily be explained by any selective process, and 
would appear to be environmental. Perhaps girls, more 
docile and obedient than boys (I am told!) have acquired 
more “ test-sophistication ”. 

And then, most curiously, the verdict is reversed on 
the Terman-Merrill test, where the boys do better than 
the girls. One reaction to all this may be, indeed has been 
in the case of one of our number, a disparagement of all 
intelligence tests, or at least of group intelligence tests, 
except when used for average results only and not in 
individual cases. This, I myself feel, would be unfor- 
tunate, and I believe it to be untrue. I have had for 
thirty years a very wide experience of making, using, and 
following up the results of group tests. Few can be more 
fully aware of their dangers and pitfalls than I am. They 
are, of course, like all human instruments, far from in- 
fallible: but they are less fallible than most other methods 
of estimating human ability—at any rate, at estimating 
ability in a comparatively short time, as is often neces- 
sary. We must not make the better the enemy of the 
good. It is a common error of judgment to say (as one 
can of most things) * this is not perfect ", and then to 
add “so away with it". Of course group intelligence 
tests are not perfect. But in the absence of any better 
alternative at present, we must use the group tests and 
their correlations with the numerous social facts we have 
collected, while bearing in mind throughout the vety 


ж 
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many limitations to which these tests are subject. At 
the same time, our ability to interpret the group-test 
results is greatly increased by the ехїзїепсе of individual- 
test data for a sample of the age group. 

The analysis of the sociological data for the whole 
group, and the still richer data for the thirty-six-day sam- 
ple, is going on, as is also a study of the five hundred odd 
paits of twins. Future volumes adumbrated in Chapter 
IX will describe the results. The Mental Survey Com- 
mittee wishes also to embark on a long-term project, 
nothing less than a “ follow-up ” (lasting twenty years 
ot mote) of 2000 of the children tested in this survey; 
and it is not without hope that financial support may be 
forthcoming to make this possible. The 2000 in question 
would be composed of the six-day sample, for whom we 
have an individual Terman-Merrill intelligence quotient, 
plus about 400 of the most intelligent, and 400 of the 
least intelligent, of the others. The six-day sample forms 
a complete cross-section of Scottish children, drawn pro- 
portionately from all grades of intelligence, and will be 
invaluable in many ways. The addition of the two ex- 
treme groups increases the numbers at those parts of the 
distribution where frequency is low, and will enable the 
future careers of these two very important classes to be 
studied adequately. If we can obtain the necessary co- 
operation and support to do this, the 2000 children whose 
careers we shall follow can be assured of sympathy and 
of complete anonymity. No names will ever be betrayed. 
The group will be a cross-section of the children born in 
Scotland in 1936, ranging over the whole scale of intelli- 
gence, born in every month of the year, from different 
social classes, from Lowlands, Highlands and Islands, 
from village, city and town, from large families and from 
small. And not only the 2000 themselves, but their 
brothers and sisters. A Scotland in miniature. Out hope 
is that from this work we, or rather our successors, may 
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learn how to smooth the path of the able, to help along 
the less well endowed, to give guidance about schooling 
and careers, to advise those in authority who make regu- 
lations and control finance, and generally to help Scot- 
land and Scots yet unborn to a life of greater happiness, 
of less hardship, and less frustration, 

In an investigation as extensive as outs of 1947, the 
helpets were too numerous to mention individually in 
a preface. A list has accordingly been appended. The 
whole research was an extraordinary example of team 
work (entirely unpaid); for all directors of education 
and their staffs, teachers in all schools, all medical officers 
of health, all district nurses, students and lecturers in the 
training colleges, many retired teachers, several univer- k 
sity professors, and still others had a share in the project, | 
and, of course, the children and their parents too deserve 
ouf warm thanks, as also do the Scottish Education 
Department and the Local Education Authorities, The 
Committee must make Special reference to its secretary, 
Miss Ann Kennedy, without whose methodical care, 
unfailing courtesy, and unflagging industry we should 
indeed have been overwhelmed by the magnitude of the 


Council for Research in 
of publication of this volume. 


GODFREY THOMSON, 
Chairman. 
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I 
INTRODUCTION 


PREVIOUS SURVEYS 


THE most ambitious project which the Research Council 
ventured to undertake in the early years of its existence 
was the 1932 Mental Survey involving the testing by a 
group intelligence test of a complete age group of Scot- 
tish school children numbering almost ninety thousand.! 
As the group test only admitted of the mean and standard 
deviation being computed, to determine the IQ of the 
age group a thousand of the pupils whose scores in the 
group test were known, referred to usually as “The 
Binet Thousand ", were tested individually by the 1916 
Stanford Revision of the, Binet scale. These pupils 
proved to be a slightly superior sample, and to correct 
this defect and supplement the 1932 group survey the 
Research Council decided on another survey of such an 
unbiased sample as could be individually tested by one 
tester within a reasonable time. To satisfy this require- 
ment it was decided to apply the 1916 Stanford Revision 
with very slight modifications to suit Scottish conditions, 
to all children in Scotland born on 1st February, 1st May, 
ist August and rst November in the year 1926. This 
sample numbered 874, of whom 444 were boys and 430 
girls. The results gave a mean IQ for the group of 100-11 
and a standard deviation of 15:58. The investigation is 

1 An account of this survey is published in The Intelligence of Scottish 
Children. Publications of the Scottish Council for Research in Education, 


V. London: University of London Press, Ltd., 1933. 
I « 
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reported in The Intelligence of a Representative Group of 
Scottish Children» 


INTENTION TO REPEAT 1932 SURVEY 


At the time of the original survey the Research Council 
had in mind the desirability of repeating the 1932 survey 
on some future occasion, and had made its dispositions 
for such a repetition. The material that could conveni- 
ently be preserved was stored, and indications attached 
giving instructions and advice for any later application. 
Whereas no definite interval was contemplated, it was 
nevertheless felt that only after a lapse of twenty-five 
yeats would such a repetition be profitable. 


ORIGIN OF 1947 SURVEY 


At the Annual Meeting in June 1945 Professor God- 
frey Thomson brought to the attention of the Research 
Council a suggestion made by Dr J. A. Fraser Roberts 
and conveyed to Professor Thomson by Sir Alexander 
Carr-Saunders, Chairman of the Population Investigation 
Committee, that in view of the presumed decline of 
national intelligence by reason of the differential birth- 
rate? the Research Council should undertake a repetition 
of the 1932 mental survey, applying the same test to the 
corresponding age group, to secure evidence as to whether 
there had been any change since the original application. 


The request of the Population Investigation Committee 
raised several issues: 


(1) whether the time was opportune for another sut- 
vey; this resolved itself into 


(а) whether a sufficient interval had elapsed to make 
a difference discernible; 


р А, M. Macmeeken, Publications of the Scottish Council for Research 
in Education, XV. London: University of London Press, Ltd., 1939. 
2 See e.g., The Trend of National Intelligence by Godfrey Thomson, 


Occasional Papers on Eugenics, Number Three. London: The Eugenics 
Society and Hamish Hamilton Medical Books, 1947. 
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(b) whether the conditions in the schools made it 
desirable to hold a survey; 

(2) which of the two previous surveys should be 
repeated—the group survey of 1932 or the individual 
survey of 1937; М 

(3) whether іп the circumstances а survey was admin- 
istratively practicable; 

(4) by whom was the cost of the survey to be defrayed. 

After preliminary discussion by the Executive Com- 
mittee of the Reseatch Council a conference was held in 
Edinburgh on 16th March 1946 at which the Population 
Investigation Committee was represented by 

Sir Alexander Carr-Saunders 

Dr J. A. Fraser Roberts 

Professor D. V. Glass 
and the Research Council by members of the Executive 
Committee and the Director. 

At this conference the argument advanced by the 
Population Investigation Committee was that, although 
many attempts had been made to ascertain inferentially 
whether the average intelligence of the community was 
declining, the only way to clinch the issue was to measure 
at one point in time and to repeat the measurement at 
another point in time; the Research Council 1932 mental 
survey afforded an admirable instrument for this pur- 
pose; in no other place was it possible to repeat such a 
measurement on such a scale. 

Doubt was nevertheless expressed by representatives 
of the Research Council as to the expediency of the repe- 
tition. ‘The first objection was that the proposed repeti- 
tion was too close to the original testing, but they were 
assuted that, although the interpretation of the results 
might be rendered more difficult by the shortness of the 
interval, no objection could be sustained against the 
statistical reliability of the survey on that ground, An 
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assumption made by the usual group intelligence tests 
is that the children tested have had a reasonable exposure 
to educational influences during their lifetime, whereas 
children tested in 1947 would have had six years of wat 
in their lives, four of these at school; school work had 
been dislocated by war conditions; and many of the 
children were suffering from emotional disturbances огі- 
ginated during evacuation. To counterbalance these 
handicaps it was recalled that the 1932 group might have 
been adversely affected by the years of depression between. 
1926 and 1932. 

The difference in the size of the sample inclined the 
statisticians to press for the group rather than for an 
individual survey, as by reason of the greater numbers 
participating in the group testing even a small difference 
would be significant. 

While too much stress, it was conceded, should not be 
laid on the administrative difficulties of such an investi- 
gation, it was admittedly asking much of educational 
officials fully occupied with the salvaging of the wreckage 
left by the war years and at the same time engaged in 
bringing into force the provisions of the 1946 Education 
(Scotland) Act, to impose on themselves the additional 
burden of the survey. When the social significance of 
the results was indicated to them, the directors of edu- 
cation nevertheless most considerately consented to co- 
operate. An assurance was also given by the Educational 
Institute of Scotland that, provided the teachers were not 
required to undertake the correction of the scripts, the 
survey would have their support. 

_ The Population Investigation Committee agreed to re- 
lieve the Research Council of the whole expense of the 
sutvey, which, apart from publication of the report, was 
to cost about £4000. This cost has been met out of a 
Brant made to the Population Investigation Committee 
by the Nuffield Foundation, and by an additional grant 
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of £2000 given to the Committee for this purpose by the 
Eugenics Society. Thanks аге due to both these bodies 
for their generous help, without which the inquiry could 
not have been undertaken. 


EXTENSION OF -SURVEY 


Encouraged Бу the support it received from these 
quatters, the Research Council not only consented to 
sponsor the survey, but recognising that a mere repeti- 
tion of the 1932 survey would not contribute anything of 
immediate value to educational research, decided that the 
opportunity should be seized of enlarging its scope to 
that of a true sociological inquiry which might not only 
be directed to investigating the issue with which the 
Population Investigation Committee was concerned, 
but might also provide additional data of value to the 
Council. 


PRELIMINARY ARRANGEMENTS 


Immediately the proposal to conduct another survey 
was mooted, although no decision had as yet been taken 
as to the form the survey would take or what test should 
be applied, the 1932 test was as a precautionary measure 
withdrawn from the market. 

A guess as to the numbers likely to comprise the 
eleven-year-old group in 1947 was hazatded, the figure 
named being.80,000. The estimate supplied later by the 
Registtar-General gave the number of children aged 11 
at mid-June 1947 as males 40,800, females 39,500, total 
80,300! and the number who actually took the test was 
70,805, compared with the Registrar-General's estimate 
of 100,300 and the 87,498 taking the test in the 1932 
survey. í 

1 Scotland's population at 30th June 1947 was 5,158,700, according to 
statement made by the Secretary of State for Scotland in the House of 
Commons (Glasgow Herald, 6th August 1947). 

с 


6 THE TREND OF SCOTTISH INTELLIGENCE 


APPOINTMENT OF MENTAL SURVEY COMMITTEE 


At a meeting held on 31st May 1946 the Executive 
Committee of the Research Council proceeded to the 
appointment of a committee to deal with the projected 
mental survey. It was agreed to invite the following to 
join the committee: 

Professor Godfrey Thomson 

Mr D. Kennedy-Fraser 

Dr D. M. McIntosh (representative of Directors of 
Education on the Research Council) 

Mr W. L. McKinlay and Mr A. M. Orr (representa- 

/ tives of the Educational Institute on the Research 
Council) 

Professor A. F. Skinner and Dr N. T. Walker (repre- 
sentatives of Universities and Training Colleges on 
the Research Council) 

A School Medical Officer to be nominated by the 


Association of School Medical Officers of Scotland 
Dr J. A. Fraser Roberts 
Professor D. V. Glass 
Professor Thomson was named chairman. 'The com- 
mittee was given power to co-opt. 
The committee as finally constituted appears on pp. 
v-vi. 


п 
ADMINISTRATIVE ARRANGEMENTS 
COMPARISON WITH 1932 SURVEY 


THE administration of the 1947 mental survey was in 
certain respects easier than that of the survey of 1932, 
but in others more difficult. It was easier in so far as 
those responsible for the earlier experiment left full de- 
tails of an organisation which had been a proved success. 
It was more difficult because of the conditions in the 
schools and the extended scope of the inquiry. 

Even in ordinary circumstances such a survey would 
be no mean undertaking, but the 1947 survey fell at a 
time when conditions were far from being ordinaty. 
The schools had not fully recovered from war conditions 
—evacuation, destruction of, or damage to, buildings, and 
shortage of teachers. In addition to these difficulties the 
administrative staffs were faced with the problems arising 
out of the raising of the school leaving age. 

The extent of the 1947 survey was very much greater 
than that carried out in 1932. As stated earlier, it was 
necessary to make much more comprehensive the infor- 
mation which the survey sought to elicit regarding the 
pupils. The Mental Survey Committee felt, however, 
that it was an impossible task to obtain the full socio- 
logical information for all pupils, and decided to collect 
these data for a random sample only; the minimum infor- 
mation was asked for all pupils. It can be readily under- 
stood how the administration became somewhat complex 
in its efforts to define clearly the pupils for whom the 
different data were required. 

, T 
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The successful administration of the survey required 
the permission of the Scottish Education Department to 
authorise the dislocation of the school work necessitated 
by taking from their classes on the day of the test the 
pupils of the age group to be tested; of the education 
authorities who are the managers of the schools, and of 
the governors of the private schools. Equally essential 
was the co-operation and goodwill of the directors of 
education to organise the distribution and collection of 
the tests and forms; of the school staffs to apply the tests 
and secure the sociological data for all pupils; and of the 


medical officers of health to obtain the fuller sociological 
information for the random sample. 


PERMISSION GRANTED 


Scottish Education Department and Education Authorities 


No difficulty was experienced in obtaining the permis- 
sion of the Scottish Education Department and the edu- 
cation authorities. The Secretary of the Department 
said in his reply: 

I am directed to refer to your letter of 9th Мау intimating the 
decision of the Council, on the request of the Population Investi- 
gation Committee, to conduct in the first week of June, 1947, a 
group mental survey of pupils of the 11-year age group in Scottish 
schools, and to say that the Department for their part have no 
objection to the proposal. They assume, however, that every effort 
will be made in carrying out the survey to avoid imposing any 
avoidable burdens on teachers and education authorities, 
Directors of Education 


The directors of education had : | 
Scottish Council for Re ac agreed to support the 


out a tepetition of the 
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convince them of the urgency and the importance of the 
undertaking. Professor Thomson, Professor Glass and 
Dr Fraser Roberts met the Executive Committee of 
the Association of Directors of Education, and were 
able to report to the committee that the directors 
would give their whole-hearted support to the complete 
survey. 


Private Schools 


If Section 109 of the Education (Scotland) Act, 1946, 
requiring the Scottish Education Department to keep a 
register of independent schools had been in operation, no 
difficulty would have been occasioned in communicating 
with all the private schools in Scotland. 'The survey, 
however, anticipated the implementing of the Section, 
and inquiries had to be addressed to the directors of 
education asking for the names and addresses of the pri- 
vate schools known to them in their respective areas. 
While some of these schools took up the project enthusi- 
astically, it was only after personal letters from the chait- 
man of the Survey Committee had been addressed to the 
heads of other schools that they agreed to patticipate. 
The number of independent schools actually taking part 
was 91, with 1,844 pupils, compared with 99 schools 
and 1,629 pupils in the 1932 survey. The main reason 
given by the private schools refusing to co-operate was 
the difficulty in securing the data to answer the inquiries 
contained in the sociological schedules. 4 


Special Schools and Institutions 


The number of special schools and institutions has 
increased since the 1932 survey, but less difficulty was 
experienced in tracing them. 

In these establishments testing was undertaken only 
when the pupil’s handicap would not invalidate the test. 
Cate was taken to ascertain how many pupils with such 
a handicap were included in the age group. 
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PROCEDURE 


The carrying out of the sutvey required the use of: 

(1). а group intelligence test set to all pupils born in 
1936 (see The Intelligence of Scottish Children, Pp. 136-42); 

(2) a short sociological schedule for all pupils born in 
1936 (see Appendix I, р. 36). 

(3) a mote extensive tandom-sample sociological sche- 
dule for all pupils born on the rst, 2nd and 3rd days of 
each month in 1936, and for all twins born in 1936 (see 
Appendix II, p. 38); 

(4) individual tests (Terman-Merrill) for about 1,200 
pupils to calibrate the group test (see Chapter IV). 


GROUP INTELLIGENCE TEST 


In order to reproduce the test situation of the 1932 
survey exactly, the original form of the test and its pre- 
liminary practice sheet were used. 

To avoid the effect of practice in the performance of 
tests, directors of education in ateas Where it was custom- 
aty to apply intelligence tests for promotion purposes, 
were requested to postpone, if possible, the application 
of such tests to pupils born in 1936 until after the survey 
in June. As all directors could not accede to this request, 
it was decided that a question should be incorporated in 
the sociological schedule asking whether the pupil had 


been previously tested by a group test during the session 
1946-7. 


4 гу practice sheet, was set 
in all schools on Wednesday, й 


! : 4th June 1947. One or two 
private schools had desired to apply the test on another 
date, but agreement to apply it on the proper date was 
secured. 


Directors of education were given the choice of having 
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the scripts sent direct to the schools from the printers ог 
sent in bulk to the education offices. The completed 
scripts were returned from the schools to the directors 
of education, who were asked to retain them until they 
were called in by the Research Council. The storage and 
correction of 80,000 tests were problems which could not 
easily be solved by the staff of the Research Council, and 
other assistance had to be sought. The marking and 
checking are dealt with in Chapter V. 

In the case of the private schools the tests were sent 
from, and were returned direct to, the Research Council. 
Detailed instructions for the administration of the test 
were sent to each school. 


SOCIOLOGICAL SCHEDULE 


Sociological schedules for each pupil born in 1936 
wete sent to the directors of education early in May, 
along with instructions to head teachers. The completed 
schedules and the worked intelligence tests were returned 
in separate bundles to the directors. 


RANDOM-SAMPLE SOCIOLOGICAL SCHEDULE 


This schedule was completed for all pupils born on 
the 1st, 2nd and 3rd days of each month in 1936, and 
for all twins born in 1936. The names of these pupils 
were obtained on rolls issued to the schools in January. 

For these pupils accordingly there were two schedules, 
(а) the SOCIOLOGICAL SCHEDULE, and (0) the RANDOM- 
SAMPLE SOCIOLOGICAL SCHEDULE. The first seventeen 
questions of the random-sample sociological schedule 
were identical with those on the sociological schedule. 
As soon as these seventeen questions were completed 
the random-sample sociological schedules were returned 
by the schools to the directors of education, who for- 
warded them to the Research Council. Full details 
regarding this schedule will be found in Chapter III. 
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INDIVIDUAL TESTING 


A desctiption of this part of the investigation is given 
in Chapter IV. 


GROUP TESTING 


The administration of a group test of intelligence to a 
complete age group accommodated in some 3000 schools 
was in itself no mean task, but the additional complication 
of the sociological schedules and the individual testing 
added a burden which might have resulted in such a 
breakdown of the arrangements that the results would 
have been of little value. Sufficient tribute can hardly 
be paid to the directors of education and the teaching 
staffs for the way in which they carried out the instruc- 
tions issued by the Research Council. The group test 
was administered throughout the country practically 
without a hitch. Some difficulty was experienced with 
the sociological schedules and still more with the random- 
sample schedules; but it can safely be said that this did 
not in any way prejudice the results of the investigation. 


CIRCULARS AND Forms 


A clearer idea of the administration of the survey may 
be formed from a study of the relevant circulats and 
forms. Only those to the local authority schools are 


given, but the circulars to the private schools differed 
merely in details. 


(1) REQUEST FOR PERMISSION 


(а) LETTER то DIRECTORS оғ EDUCATION 
The Scottish Council for Research in Education, after con- 
siderable hesitation, has agreed to the request of the Population 
Investigation Committee to undertake a group mental survey 
similar to that conducted in 1932 in order to secure evidence 
for the Royal Commission on Population to determine whether 
or not there has been any decline in intelligence in the interval 
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between the two surveys. To render the results more instruc- 
tive it is proposed to utilise such information regarding the 
children tested as is contained on the national record card. 

It is realised that at the present time authorities are under 
exceptional pressure, but it is hoped that by reason of the 
social and national significance of the findings they will see 
their way to agree to co-operate in this project. The minimum 
of work will be expected of teachers and directors of education, 
and as the majority of areas have had considerable experience 
in the administration of intelligence tests, it is anticipated that 
the testing of an age group will be a relatively easy matter. 
The test will require only about one hour of the pupil's time. 
Sufficient copies for the pupils in your area will be supplied 
free, and any costs incurred, for example, postages, will be 
defrayed by the Research Council. 

For the purposes of the inquiry it is essential that the con- 
ditions under which the test is given will approximate as 
closely as possible to those of the previous survey. The com- 
plete 1936 age group will be tested during the first week in 
june. 

I shall be glad if you will place this request before your 
committee at the earliest opportunity. 


(b) LETTER то HEAD TEACHERS OF SCHOOLS FOR PROBLEM AND 
HANDICAPPED CHILDREN 


The Scottish Council for Research in Education, after con- 
siderable hesitation, has agreed to the request of the Population 
Investigation Committee to undertake in 1947 a group mental 
survey of eleven-yeat-old pupils similar to that conducted in 
1952, in order to secure evidence for the Royal Commission 
on Population to determine whether or not there has been any 
decline in intelligence in the interval between the two surveys. 

The directors of education of the various areas have agreed 
to undertake the administrative arrangements involved in the 
survey. As residential special schools are not included in the 
arrangements of the directors, and as by reason of the social 
and national significance of the survey it is highly desirable 
that the age group tested should be completely representative, 
the Research Council invites your co-operation in the project. 
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The Mental Survey Committee would be extremely obliged 
if you would indicate how many of your pupils are in a position 
to take a group test of intelligence and, for statistical purposes 
only, how many cannot do so—boys and girls separately. The 
survey will take place during the first week in June. 

As full instructions for the administration of the test will be 
supplied, the testing will not involve the entrance to the school 
of any outsider. The scoring of the test will be undertaken by 
the Research Council, and the results of pupils and of individual 
schools will be kept strictly confidential. i 

The test will require only about one hour of the pupil’s 
time. Sufficient copies will be supplied free, and any costs 
incurred, e.g. postages, will be defrayed by the Research 
Council. 

To render the results more instructive, it is proposed to 
obtain additional information, if available, regarding the chil- 
dren, such as height, weight, and father’s Occupation, | | 

A prepaid addressed envelope is enclosed for reply, which 
will be much appreciated. 


(2) SOCIOLOGICAL scHEDULEs— 
RANDOM-SAMPLE NOMINAL ROLL 


(а) LETTER то DIRECTORS or EDUCATION 


1 enclose a copy of the sociological schedule which is to be 
completed for all pupils included in the survey. It will be 
clear that the questions have been reduced to a minimum and 
that, in the main, only such information regarding the pupils 
has been asked as is contained on the national record card. 

In order to obtain fuller information, a more detailed socio- 
logical schedule will be employed for a representative sample 
of the pupils. Another sample of about one thousand pupils 
will be tested individually by the Terman-Merrill scale to cali- 
brate the group test. It is proposed to draw these two samples 


from the children born on the first three days of each month 
of 1936. : 


As the individual testin 
possible, I should be glad 


information for me at you 


5 must be undertaken as soon as 
if you would obtain the necessary 
t earliest convenience. I enclose a 
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specimen letter to teachers, along with the forms on which 
the names and dates of birth of children should be entered. I 
should be glad if you would issue these to the schools in your 
area and let me have them, if possible, before 15th February. 
It is important that z// returns should be made. 


(b) SPECIMEN LETTER то HEAD TEACHERS 
(To be adapted to local needs) 

As you are doubtless aware, the Scottish Council for Re- 
search in Education has decided to undertake а mental survey . 
similar to that conducted in 1932. This project has received 
the approval of the Scottish Education Department, the Edu- 
cational Institute of Scotland and the education committee 
of your area. The Research Council is relying on your co- 
operation and the co-operation of your staff. 

The object of the survey is to secure evidence for the Popu- 
lation Investigation Committee to determine whether or not 
there has been any decline in intelligence in the interval be- 
tween the two surveys, and it is only the social and national 
significance of the findings that has induced the Reseatch 
Council to undertake the survey. 

In order to obtain fuller information, a more detailed socio- 
logical schedule will be employed for a representative sample 
of the pupils. Another sample of about one thousand pupils 
will be tested individually by the Тегтап-Мег scale to cali- 
brate the group test. It is proposed to draw these two samples 
from the children born on the first three days of each month 
of 1936. 

I should be obliged if you would complete the attached 
form and return it to the director of education at your earliest 
convenience. If there are no children in your school born on 
the above dates, please make a /// return. 


MENTAL SURVEY 1947 


ROLL of (а) all Pupils born on 1st, 2nd and 3rd of cach month in 1936; 
(b) all Twins, other than those born on 15, 2nd and 3rd of 
each month, born in 1936. 


Name of County or City/County 
Name of school. 
Postal address... 


Official Number of school. 


Number of pupils on roll in last session.. Number of full-time teachers. 
Give names in the following order: 

Boys born on rst, 2nd and 3rd of each month in 1936; 

Girls born on 15, 2nd and 3rd of each month in 1936; 


Twins born in 1936, other than those born on 1st, 2nd and 3rd of each 


month. 
If child has a twin, indicate with a T: 
NAMES Date of For 
Surname first, to beentered in order of birth Birth Sex | Twins! Office 
Jan. 1st, 2nd, 3rd, BorG| Т Use only 
Feb. 1st, 2nd, 3rd, etc. Day |Month 


о-ы бул же мо 


NOTE.—Enter the word “ Nil” if there are no children in your school born 
on the dates concerned. 
ТО BE COMPLETED AND RETURNED AS SOON AS POSSIBLE 
16 
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(3) GROUP TEST—ADMINISTRATIVE ARRANGEMENTS 


(а) LETTER to DIRECTORS or EDUCATION 


In order to plan the arrangements for the administration of 
the intelligence test to the complete 1936 age group, the infor- 
mation asked for on the enclosed form is required. I shall be 
obliged if you will complete and return it to me at your 
earliest convenience. . 


I. Intelligence Test 

The test is to be set to all pupils in the 1936 age group 
during the first week in June. A preliminary practice test, 
lasting for ten minutes, will be set to the pupils just prior to 
the test proper. Wherever possible, the test should be set on 
Wednesday, 4th June. ТЕ this is impossible, directors are asked to 
indicate the day on which it will be convenient to set the test. 


П. Administration of the Test 

Directors may choose to have the tests sent (а) in bulk for 
distribution to the schools, ог (Р) direct from the printer to 
the schools. : 


ІП. Use of Objective Tests in the Area 

There has been a considerable increase in the use of stan- 
dardised tests of intelligence and attainment. This may have 
some effect on the results of the tests, and so some indication 
is needed of the extent to which tests have been introduced 
since 1932. 


IV. Return of the Scripts 

An assurance has been given that no cost for the adminis- 
tration of the survey will fall on the local authority. Directors 
may choose either to submit an account of the total cost or 
to allow each head teacher to send direct a note of the postages 
incurred. р 
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(b) Fors SENT то DIRECTORS or EDUCATION 


To be completed at your earliest convenience and returned to 
Dr Douglas M. McIntosh, 46 Moray Place, Edinburgh, 3 


1. Education area 


2. Date selected for the test.. 


3. If tests are to be sent in bulk for distribution from Education 
Offices: 

(а) Number of schools in which pupils are to be tested............ 

(0) Total number of pupils to be tested... 


4. If tests аге to be sent direct from printer to schools, please return 
with this form a list of schools showing: 
(а) Postal address 
(9) Nearest railway station 
(с) Number of pupils to be tested in each school 
5. Use of Objective Tests in Area 
Are pupils in your area tested with a group intelligence test 
and/or standardised achievement tests ? YES/NO 
If yes, 
(а) Which tests are used? . 


(0) Аре at which children are tested 


Signature 


(4) OUTLINE OF INVESTIGATION 


LETTER то DIRECTORS or EDUCATION 

In order to acquaint directors of education with the adminis- 
trative arrangements for the survey the following outline may 
prove helpful. If you have any comments to make on these, 
I should be glad if you would let me have them immediately. 
The investigation involves: 

(1) a group intelligence test set to all pupils born in 1936; 

(2) a short sociological schedule for all pupils born in 1936; 
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(3) a more extensive random-sample sociological schedule 
for all pupils born on the т5 2nd and 3rd days of 
each month in 1936, and for all twins born in 1936; 

(4) individual testing (Terman-Merrill) of about one thou- 
sand pupils to calibrate the group test. 


1. Group Intelligence Test 

The test will be set on Wednesday, 4th June, to all pupils 
born in 1936. The scripts will be sent either directly to the 
schools or in bulk to the director of education. All scripts 
should be returned from the schools to the director, who 
should retain them until they are called in by the Research 
Council. It will be understood that the Council does not have 
facilities to cope with the correction of the 80,000 tests at 
one time. 

The correction of the tests will be undertaken by the Coun- 
cil, unless any director wishes to undertake the correction of 
the tests in his own area. 

The number of tests for each area has been asked for by the 
circular letter dated 19th March. 


2. Sociological Schedule 

The sociological schedule to be completed by the teachers 
for all children born in 1936 is in the form agreed upon by the 
Association of Directors of Education. 

The schedules will be forwarded to the directors, along with 
instructions to head teachers, as soon as they have been printed. 
The completed schedules should be returned by the schools to 
the director of education, along with the worked intelligence 
tests. Head teachers will be asked to parcel the schedules and 
tests together, each in a separate bundle securely tied. 


3. Random-Sample Sociological Schedule 

The random sample consists of all children born on the rst, 
and and 3rd days of each month in 1936, and all twins born in 
1936. The names of these children were obtained on the tolls 
issued with the circular letter dated 24th January 1947. 

For the children in the random sample there will be two 
schedules: (т) the $остогостсАт. SCHEDULE, and (2) the 
RANDoM-SAMPLE SOCIOLOGICAL SCHEDULE. The first seven- 


= ^ 
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teen questions of the random-sample sociological schedule are 

| identical with those on the sociological schedule. These will 
be completed by the teacher and the remainder by investigators 
appointed by the Council. 

Random-sample schedules, along with the rolls, will be sent 
to directors of education for distribution to the appropriate 
schools. As soon as the first seventeen questions have been 
completed, the schedules will be returned to the director of 
education, who will forward them to the Research Council, 
so that the remainder of the schedule may be completed. 


N.B.—Only the Random-S. ample Schedule will be returned immediately 
4. Individual Testing 


This will be done by qualified testers. It is hoped that the 
director of education will afford facilities for the test to be 
administered to any selected pupil who happens to be attending 
a school in his area, 


(5) SOCIOLOGICAL SCHEDULES 


(а) LETTER то DIRECTORS or EDUCATION 
The following items are being forwarded to you this week: 
ТА ВА ЗАРА copies of the sociological schedule. 


2. -.copies of the random-sample sociological schedule. 
3. . tolls of pupils in random sample. 
ОРЛОХ copies of letter to head teachers (general instruc- 


tions). 

I should be obliged if you would forward these at your 
earliest convenience to the schools in your area. I also enclose 
a draft circular to schools, which you can adapt to suit your 
Own citcumstances. ` 

The random-sample sociological schedules should Ье те- 
turned to you from the schools, along with the rolls, immedi- 
ately the first seventeen questions have been completed. ‘The 
other questions of these schedules аге to be dealt with by 
investigators appointed by the Research Council ; early return 
of these schedules to the Research Council will be appreciated. 

The completed sociological schedules should be retained 
by the schools until the pupils have taken the intelligence 
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test. The completed schedules, along with the worked tests, 
should be retained in your office until called in by the Research 
Council. " 

There may be alterations in the number of pupils іп the 
random sample or in the age group since the original returns 
were made. Additional copies of both schedules have been 
included to meet this contingency. 

(0) SPECIMEN LETTER FROM DIRECTORS оғ EDUCATION 
TO HEAD TEACHERS 
Sociological Schedules 
Е | enclose 
7 |I have to-day forwarded to you under separate cover 


БЭЛГЭЭР” copies of the sociological schedule. 4 
РЗА: copies of the random-sample sociological 
schedule. 


(3) The roll of pupils in your school in the randomsample. 
(4) Letter to head teachers (general instructions). 


2. Random-Sample Sociological Schedule 


Kindly complete the first seventeen questions of this sche- 
dule at your earliest convenience and return the schedules to 
me, along with the roll of pupils. 

If there are no pupils in your school in the random sample, 
kindly return the roll immediately. 2 

There may be alterations in your roll of pupils in the 
random sample. If a pupil has left, enter a note on the roll to 
.this effect; if an additional pupil has been enrolled in your 
School, enter his or her name and send for an additional 
random-sample sociological schedule. 

3. Sociological Schedule 

The questions on this schedule are identical with the first 
Seventeen questions of the random-sample schedule. Com- 
plete these questions and retain these schedules until the pupils 
have taken the intelligence test. 

On Wednesday, 4th June, after the intelligence test has 
been administered, head teachers should parcel the completed 
schedules and worked tests, each in a separate bundle securely 
tied, and forward them together to me. 

Kindly inform me if additional schedules are required, 

D 


СЕКТ. West Bengal 156! 72 
Баг... ВОРОТ ep 


Кос. No % 2 


аё................. 
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(6) GROUP INTELLIGENCE TEST—ISSUE OF TESTS 


(а) LETTER то DIRECTORS ов EDUCATION 


1 have to inform you that the intelligence tests and instruc- 
you. 
your schools. 

Additional tests have also been forwarded to you to cover 
any increase in the number of pupils in any school. 

I should be glad if you would acknowledge receipt of the 
tests to the Research Council on the enclosed postcard. 

Enclosed is a specimen circular to head teachers informing 
them that the tests have been dispatched from the printer ог 
by you. It would be helpful if you would ensure that every 
school in your area acknowledges receipt of the tests. 


tions have been forwarded to 


(0) SPECIMEN LETTER FROM DIRECTORS or EDUCATION 
TO HEAD TEACHERS 
I have to inform you that the intelligence tests and instruc- 
tions have been forwarded to you (to-day). Kindly acknow- 
ledge receipt of the tests and instructions to me immediately 
they are received. 
If there is an increase in the number of pupils to be tested, 
please apply to me for additional tests. 
Kindly forward to me the completed tests, along with the 
sociological schedules, on the day after the date of the test. 


(с) To Heap TEACHERS OF AUTHORITY SCHOOLS 


Ina previous communication intimation was given of the Mental 
Survey to be conducted by the Research Council in June of this 
year. The investigation involves: 

(1) setting a group intelligence test to all pupils born in 1936; 

(2) completing a short sociological schedule for all pupils born 

in 1936; 
(3) completing a detailed sociological schedule for a random 
sample consisting of all pupils born on the 156, 2nd and 
3rd day of each month in 1936 and for all twins born in 1936; 
(4) testing individually about 1000 pupils by the Terman-Merrill 

scale to calibrate the group test. 

, In view of the valuable results which are likely to accrue from this 
inquiry, the Research Council would be much indebted if you would 
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take a personal interest in the arrangements and make certain that 
every pupil of the appropriate age (including such physically defec- 
tive pupils as are capable), in whatever class or division of your 
school he or she may be placed, takes the test, that it is performed 
in strict accordance with the instructions accompanying it, and that 
the appropriate schedules are completed. 


1. General Instructions for Group Intelligence Test 

The group test is intended to be given to all the pupils present 
on the day of the test who ‘were born in 1936. The object of 
the survey is to obtain data about the whole distribution of the 
intelligence of Scottish pupils from one end of the scale to the 
other. Mentally defective children should not be asked to face 
the test. Teachers should complete the first page of the test 
and add a note indicating that the pupil is mentally defective, 
or otherwise unfit to take the test. 

There is no intention whatever of making any comparisons 
between schools; and teachers can rest assured that the results 
of no individual pupil, class, school, or small district will be 
published. 

The test proper is preceded by a ten minutes’ preliminary 
practice test, the object of which is to familiarise the pupils 
with the type of question to be asked in the test proper. As 
the front page of the preliminary practice test is exactly the 
same as that of the test proper, the pupils also have practice in 
filling in their names and the other information required. This 
should be checked carefully by the teacher. The preliminary 
Practice test should be given on the same morning as the test 
Proper. It should not be returned as it does not count in the 
results, 

The test proper should be given, after a short interval, 
during the same forenoon as the preliminary practice test. 
The actual working time is 48 minutes, so that with allowance 
for distribution and the reading of instructions, about an hour 
is required, in addition to the time for the preliminary practice 
test. 

The pupils do their work on the pages of the test booklet, 
in pencil. Each pupil should be supplied with two sharpened 
pencils and nothing else—no rulers, india-rubber, jotting paper 
or blotting paper. The pupils should be seated at distances 
from one another such as are customary in school examinations. 

Before distributing the booklets, the supervisor will say: 
“Do not turn over or open any of these books until you are 
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told.” As some of the questions are on the back page, care 
must be taken to distribute the books right side up. For the 
distribution of the booklets, for the filling up of the front page 
(name, etc.), and for settling down, about ten minutes are 
required, or less in small centres. 

As the timing of the tests must be done very exactly, each 
supervising teacher should sce that on the morning of the test 
he or she is in possession of a watch with a seconds hand. Й 

Where possible there should be two supervisors. One will 
stand at the desk facing the pupils, reading the instructions 
when necessary, keeping the time with a watch before him, 
observing that no pupil looks at his neighbour's paper, and 
generally supervising the whole arrangements. He should not 
permit himself to be distracted by callers entering the room, 
by talking to other teachers, by reading the test booklet him- 
self, or by attempting to do work of his own during the period. 

The second supervisor should patrol the room quietly and 
unobtrusively. He should have with him a reserve supply of 
pencils. Besides watching that no pupil copies, he should be 
on the alert for any pupil who has not turned to the right page, 
or has failed to notice that there are questions on the back page, 
etc. As а rule it will only be obvious blunderers who need а 
special eye on them, and an indication with the finger or a 
whispered word of explanation is all that is needed, Otherwise 
no assistance is to be given, and no questions whatever are to be answered. 

In small centres one supervisor will be sufficient, though, 
where possible, a second should be present. 

The particular instructions for the tests will be forwarded 


with the scripts, and should not be opened until the morning 


of the test, when they should be carefully studied by the super- 
visor both before 5 


iving the preliminary practice test and in 
the short interval which should be allowed between this and 
the test proper. They must be exactly followed, and nothing 


should be said to the pupils in the way of instructions except 
what is there laid down, 


ТЕ no instructions are receiv 


Scripts should be returned 
your area, 


ed to the contrary, the completed 
to the director of education of 


- General Instructions for Si aciological Schedule 


A sociological schedule must be completed for each child 
born in 1936. The schedule consists of several simple factual 
questions regarding the pupil, 2.5. Name, class in school, date 
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of birth. Practically all the information will be contained on 
the pupil’s national record card. 

The schedules should be completed as soon as possible and 
returned to your director of education along with the worked 
scripts. It will be helpful if separate parcels are made of the 
schedules and of the tests with the pupils’ names in alphabetical 
order, boys first, and if these are then made into one parcel. + 


- Random-Sample Sociological Schedule 

This scheduleshould becompleted forall pupils born on the rst, 
2ndand 3rd of each month in 1936 and for all twins born in 1936. 

The names of the children in the random sample in your 
School are on the rolls which you have already completed. 
These will be returned to you when the schedules are sent for 
completion. In some small schools there are no children in the 
random sample and accordingly no random-sample schedules 
will be forwarded. 

The first 17 questions are identical with those on the ordinary 
Schedule and should be completed by the teacher: the remain- 
der of the schedule will be completed by investigators ap- 
pointed by the Research Council. When the first 17 questions 
of the random-sample sociological schedules have been com- 
pleted, these schedules and the roll should be immediately 
forwarded to your director of education. 

It should be understood that for children in the random 
sample two schedules will be completed: (а) the Sociological 
Schedule which will be completed in full by the teacher and 
returned with the worked scripts, and (0) the Random-Sample 
Sociological Schedule, the first 17 questions of which will also 
be completed by the teacher and forwarded to the director of - 
education, as stated above. 


Individual Testing 1 
The individual testing of about тооо pupils will be under- 
taken by qualified testers. If any pupil in your school should 
be included in this group, it is hoped that you will afford 
facilities for this testing. 
All unused tests and schedules must be returned to the Research 
Council, along with a note of any expenses incurred for postages. 


~ 


ізі 


(d) SPECIAL INSTRUCTIONS 
The special instructions to the teachers were the same as for 
the 1932 survey.! 
1 The Intelligence of Scottish Children, Appendix I, pp. 127-9. 


ш 
SOCIOLOGICAL INQUIRY 


А CONSIDERATION which weighed with the Reseatch 
Council in overcoming its reluctance to undertake an- 
other mental survey was the opportunity the new survey 
would afford of securing much valuable sociological 
data. With the experience obtained from the first survey, 
a repetition on identical lines would have been a com- 
paratively simple undertaking. The sociological aspect, 
however, complicated the situation, and became, indeed, 
one of the main preoccupations of the Mental Survey 
Committee. 


SAMPLE 


The Committee felt that much valuable information 
would be gained if certain details regarding the home 
conditions of the pupils tested could be obtained, with, 
in addition, a medical history of disease or defect liable 
to affect intelligence or impair educational attainment. 
It was obvious that to obtain these data the homes of the 
children would require to be visited, and in view of the 
assistance likely to be forthcoming, to catry out this 
visitation for every eleven-year-old in the country was 
regarded as an impossible task. The Mental Survey 
Committee, considering the information required about 
the child's medical history, was unanimous that the home 
visitation, to be really effective, would require to be 
cartied out by nutses. It was finally decided that a 
sample of approximately ten per cent was a suitable one 
to constitute the sociological and medical inquiry. It was 

27, 
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further decided that this gtoup should be representative 
of the whole country, although it was realised that this 
decision would add considerably to the difficulties of 
home visitation compated with the visitation of a sample 
selected from the more densely populated areas. It was 
agteed that the sample, referred to as the THIRTY-SIX- 
Day ЗАМРГЕ, should consist of boys and girls born on 
the 156, 204 and 3rd days of every month in 1936. The 
same information was also desired for all twins born in 
1936. The advantage of this selection of pupils of eleven 
yeats of age for home visiting would be that it was quite 


random and that the group would amount to upwards of 
7000 children. 


RANDOM-SAMPLE SOCIOLOGICAL SCHEDULE 


The type of schedule to be used for this random-sample 
gtoup had next to be settled, as well as the extent of the 
sociological and medical information desired. For the 
purpose of the mental survey of eleven-yeat-old children 
in Scotland, a schedule designated the SOCIOLOGICAL 
SCHEDULE,! in which Seventeen questions had to be 


class teacher. A 


ULE? was also pre- 
pared for the seven thousand ог 50 children selected by 


This schedule con- 


1 See Appendix I, Р. 36. 
2 See Appendix П,.р. 38. 
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that the random-sample inquiry could be started at as 
early a date as possible. 

The questions which appear in the sociological sche- 
dule require no explanation, except for question rr, 
which was intended to reveal whether there were any 
important recent transferences of population in Scotland. 
'The special sociological and medical questions of the 
random-sample schedule are given in full below, with a 
brief comment on the reasons for their inclusion and the 
information expected from them. 


18. Was child evacuated ? 

(а) ТЕ so, to which Education Authority 2 

(2) City, Large town, Small town, Other areas. 

(¢) For how long (in months)? 
It will be obvious that evacuation, if of any duration, 
would affect a child of tender years very markedly, both 
emotionally and educationally. The separation from the 
familiar home circle (particularly from the mother), and 
the transfer to a foster parent in whose home a different 
set of values might be operating, might well cause a 
sense of confusion and unhappiness in any but a stable 
personality. Similarly a change in scholastic methods 
might retard the educational progress of the child. 


19. Is child living with his or her own mother 2 

The necessity for good parent-child relationship is 
essential for satisfactory child development, and young 
children may be adversely affected if they lack the care 
and supetvision of their own mother. Moreover, it was 
desirable to distinguish between foster children and true 
children in the home. 


20. Occupation of father or guardian 

This was required in considerable detail in order to 
assess as closely as possible the social status of the family. 
The correlation of socio-economic status with grade of 
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intelligence has frequently been stated in previous inves- 
tigations, but in this inquiry the range of occupations 
was made very much wider, and in the occupation the 
status of the worker was more detailed than usual, in the 
hope that this would enhance the value of the compatison 
of social standing with intellectual level. 


21. Date of mother’s birth (year only) 


The main reason for this is to distinguish between 
complete and incomplete families. This, coupled with 
the number of children in the family, should supply in- 
formation to assist in answering such questions as: 

What is the effect on intelligence of a young mother 

and a small family? 

Is the intelligence of the child о 

higher than that of 

Or the reverse? 


With over seven thousand mothers Whose age is known 
and the place in the family of the eleven-year-old also 


known, some new information on these апд-аШед mat- 
,ters might well be obtained. у 


22. Number of apartments in home 
Number of individuals in home 


The tatio of the one to the other will indicate good ог 
bad living conditions with t 


Вей: presumed good or bad 
effect on the child, 


f an elderly mother 
the child of a young mother? 


23. Height 
24. Weight 


is, nevertheless, some еуі 
between superior intelligence and 
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reliable pointers to good physical condition, and the 
findings of the present mental survey might accordingly 
supply more definite information on the question of any 
association of superior intelligence with good physique 
than has hitherto been available. 


25. Does the child suffer from any of the following physical 
disabilities ? Congenital Paralysis, Developed Paralysis, 
Deafness, Epilepsy, Chorea, Defective Vision, Meningitis, 
Encephalitis (Lethargica or after Infectious Fevers), Defects 
in Endocrine Glands 


For facility in tabulating the results the disabilities 
were limited to nine, and were selected because they were 
regatded as likely to impair intelligence through their 
direct effect on the central nervous system. Deafness and 
defective vision were included because children afflicted 
by these disabilities frequently fail to attain their full 
educational achievement. Severe diseases such as cardiac, 
lung, and other general constitutional defects might have 
their impact on educational attainment indirectly assessed 
by the frequency of absence from school, or by the atten- 
dance of the child at a special school for physically- 
handicapped children, but no details were asked for con- 
stitutional diseases, the numbers of which are, of course, 
very large. Since the physical defects detailed on the 
schedule ate in the main comparatively rare, and minor 
endocrine deficiencies are difficult to detect, it is unlikely 
that, in a group of only seven thousand, many children 
will be met with who suffer from such defects. 


HOME VISITATION 


With a random sample of upwards of seven thousand 
children scattered over the whole country, visitation of 
their homes presented a problem likely to prove difficult 
to solve. Contacting the mother to obtain the necessary 
sociological and medical information was difficult in both 
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town and country. In the town a higher percentage of 
mothers were in employment, difficulties of shopping 
caused mote protracted absence from the home than 
under normal conditions, and the staggering of holidays 
meant more closed homes than usual in the month of 
June, during which period it was hoped to have the 
home-visiting of the random-sample cases completed. In 
the country a setious difficulty was the scattered nature 
of the population and the inaccessibility of some of the 
houses. 

The incorporation of height and weight in the random- 
sample schedule brought an additional complication. In 
most instances, this meant that the nutse, to have access 
to a weighing machine, would tequire to visit the school 
which the child attended, in addition to visiting the home 
to interview the mother for the other data. This had, 
however, one considerable advantage. The nurse, when 
at the school, would have the Opportunity of discussing 
with the child’s class teacher any point that her visit to 
the mother had left in doubt. Further, an opportunity 
would arise for testing under favourable conditions the 
hearing and vision of the child, if the acuity of vision or 
hearing was regarded as unsatisfactory. 


Health visitors and district nurses Were assumed to be 
particularly well equipped to с 
tion of the random- 


PROCEDURE 

Contact by letter was acco 
medical officets of health of 
land and with the Queen’s 


tdingly made with ай the 
cities and counties in Scot- 
Institute of District Nursing 

> 
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inviting their co-operation in making thé home visitation 
of the thirty-six-day sample a success and emphasizing 
the importance of the mental survey as a whole. Senior 
members of the school medical service were also con- 
tacted in order to ensure as large а measure of success 
as possible for the scheme of home visitation. It was 
pointed out that the various items on the sociological 
schedule had detailed instructions printed on the sche- 
dules and that this would simplify the task of the nurses. 
The response from the medical officers of health was 
most gratifying. Medical officers of health all over the 
country expressed their willingness to enlist the services 
of the nurses in carrying out the home visitation. Dif- 
culties in respect of home visitation arose on account of 
delay in receipt of random-sample schedules by medical 
officers of health. This was occasioned by the demands 
on teachers to complete an additional schedule for the 
thirty-six-day sample, by the short time elapsing between 
the test and the end of the school session, and by the 
transference of pupils to other schools after the issue of 
the schedules. It was soon evident that the hope of 
having home visitation of the thirty-six-day sample com- 
pleted by the end of June could not be realised. A fur- 
ther letter was sent to medical officers of health with an 
expression of thanks for the work carried out and an 
appreciation of the difficulties with which they were 
faced. Since it was obvious that nothing like the full 
number of home visitations could be carried out in the 
month of June, an appeal was made to continue the visi- 
tations throughout the summer months. So effectively 
was this accomplished that the results far exceeded expec- 
tations and reflected great credit on the arrangements 
for home visitation and the enthusiasm and efficiency of 
the nurses. 

‘The Mental Survey Committee, whilst highly satisfied 
with the success of the scheme of home visitation, felt 
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that an effort should be made to have as many of the 
temaining schedules completed as soon as possible, in 
the hope of achieving a new high level of administrative 


| success. A later date was therefore set for the termination 
of this effort. 


A letter from the Research Council was sent to all 
medical officers of health expressing the Council’s in- 


sample such a signal success. The Mental Survey Com- 
mittee asked that an expression of appreciation might be 
sent to all nurses who had taken part in the scheme of 
home visitation, as well as to all other members of staff 
who had participated in the work, emphasizing the highly 
satisfactory results which had accrued from their efforts. 


GEOGRAPHICAL DISTRIBUTION 


The numbet of schedules completed in the different 


areas for both grant-aided and private schools was as 
follows: 


Twins in 


Area Thirty-sixc-Day Thirty-six-Day Other Twins 

Sample Sample in Age Group 
Aberdeen City 239 2 20 
Dundee 271 4 46 
Edinburgh 643 20 115 
Glasgow 1,690 18 185 
Aberdeen County 228 2 32 
Angus 133 2 30 
Argyll 74 = 8 
Ayr : 484 2 69 
Banff 9o — 6 
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Twins in 
Area Thirty-six-Day Thirty-six-Day Other Twins 
Sample Sample in Age Group 
Berwick 16 — 4 
Bute 19 — 2 
Caithness 31 2 5 
Clackmannan 48 -- 2 
Dumfries 133 — 2 
Dunbarton 207 2 33 
East Lothian 76 4 8 
Fife 391 то 66 
Inverness 110 — 31 
Kincardine 36 2 10 
Kirkcudbright 48 -- 4 
Lanark 813 14 124 
Midlothian 159 4 8 
Moray and Nairn 86 — 6 
Orkney 29 2 2 
Peebles 18 — 2 
Perth and Kinross 153 2 16 
Renfrew 441 — 55 
Ross and Cromarty 74 4 10 
Roxburgh 54 — 10 
Selkirk 20 — 6 
Stirling 254 1 26 
Sutherland 22 — 2x 
West Lothian 108 6 12 
Wigtown 59 — 4 
Zetland 20 — 6 
7,277 193 967 


Thirty-six-Day Sample. There were in addition 14 pupils in private 
schools which refused to co-operate, 14 whose names had been 
omitted from the rolls and who did not sit the group test, and 4, 
children of hawkers, tinkers and show people, who could not 


be reached. 
Twin Sample. Information was refused for 6 twins, and 1 was 


omitted from the roll and absent from the group test. 
APPENDICES 


Letters to medical officers of health and guide to nurses 
аге appended to this chapter. 
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APPENDIX ПІ 


(а) LETTER то MEDICAL OFFICERS or HEALTH 


The Scottish Council for 
siderable hesitation, has a 
tion Investigation Co 
Survey similar to that 
evidence for the Roy: 
mine whether or not 


Research in Education, after con- 


amount to a maximum of ТА 
over Ше whole countty proportionate to the population of the 
different areas. 


A schedule has been Prepared, a copy of which is enclosed 
for your information i 


ЕЕ ищ 
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whilst, in addition, there was a great reduction in the exam- 
ination of nine-yeat-olds on account of curtailment during the 
War years. 

The Research Council would esteem it a favour if you could 
see your way to inform them at your early convenience whether 
you can enlist the co-operation of the health visitors in your 
area in the directions indicated above. 


(b) EXTRACTS From LETTER то MEDICAL OFFICERS oF HEALTH 


. .. The medical and sociological information, particularly іп 
regard to the father's occupation, is requested in considerable 
detail, but full explanatory notes are incorporated in the sche- 
dule. The Council, whilst aware of the wide occupational 
range demanded, felt this to be desirable, since in the Royal 
Commission on Population Family Census such information 
was asked for in this form. 

Health visitors and school and district nurses carrying out 
home visitation will fill in the schedules from question 18 to 
the end. 

It will be observed that height and weight have to be taken. 
While it is agreed that this factor is an additional complication, 
the Council felt that, when children, during weighing, were 
stripped to the waist, it was a job for a nurse rather than for 
a teacher. There is, however, a definite advantage in the 
nurse's visit to the school. If there is any doubt about the 
medical information, the class teacher should be consulted, as 
her opinion will be invaluable. In addition, a special oppor- 
tunity is available for testing hearing and vision (which could 
not be done otherwise), since in almost all schools there will 
be a sight-testing card. 

In view of the admitted detailed nature of some of the ques- 
tions, the Council would be grateful if medical officers, where 
possible, would discuss the schedules with the nurses con- 
cerned, in order to reduce the risk of error to a minimum. 
Should this not be possible, intimation of visits to homes 
might be accompanied by as full explanatory details as possible. 

... Nurses will, of course, receive travelling expenses and 
the refund of any reasonable outlay on food and refreshments 
during the course of the home visitation. 
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The Council would be grateful if you would do all you can 
to make this survey a success, and wherever possible, to enlist 


the full co-operation of medical officers and nurses to further 
this end. 


(с) GUIDE то Nurses 


A mental survey of eleven-year-old children is to be carried 
out in all Scottish schools on 4th June 1947. 

This inquiry is arousing the greatest interest not only in 
this country but also abroad. Many important features in 
tegard to the intellectual development of children will be 
derived from it. 

Associated with this scheme, the Scottish Council for Re- 
search in Education has selected a smaller group for special 
investigation into social conditions in the home and their 
medical history. Considerable importance is attached to this 
information. These random-sample pupils are selected by date 
of birth and are a representative group for the whole of Scot- 
land. Children born on the 155, 2nd and 31d days of the 
months in 1936 and all twins born in 1936 comprise the group. 

The information required is simple, although the schedule 
appears somewhat formidable, but this is due to the fact that 
detailed instructions are given as to the answering of the vari- 
ous questions. This is particularly noticeable in the a 
of question zo—father's occupation. Nurses will 6 
schedule commencing at question 18. Questions 1-17 should 
have been filled in by the school teachers, 

It would be an advantage if nurses, before filling in the 
schedules, would acquaint themselves fully with the inst 
tions, since, if these detailed instructions are complete] ns 2 
stood, the answering of the questions will uoo rum er- 
additional visit will be required. Height and weigh m е. Ап 

taken and comment made on any defect of Tr e ave to be 
This will necessitate a visit to the school for MES hearing. 
where there will probably be, а Weighing 2: је Purpose, 
addition, contact with the teacher may ђе 205 нас but in 
information about hearing, vision, ог Medica] НЕ for getting 
the parent not have full given details, Istory, should 


nswering 
ll in this 


IV 
INDIVIDUAL TESTING 
SELECTION OF A REPRESENTATIVE SAMPLE 


In the 1932 mental survey of the children born in 1921 
а not too successful attempt was made by а combination 
of proportional geographical distribution and approxi- 
mate date of birth to obtain a random representative 
sample of a thousand pupils for individual testing. In 
the present survey the committee resolved to adhere 
strictly to the date of birth as the basis of selection. In 
order to obtain a sample of at least a thousand pupils it 
was considered advisable to select children born on 
six days in the year. Since a thirty-six-day sample had 
already been made of all children born on the first 
three days of each month for the more detailed socio- 
logical survey, six of these days, the first of the “ even 
months ?—February, April, June, August, October and 
December—were chosen as dates of birth for individual 
testing. 
THE TEST 

In the 1932 survey the Stanford (1916) Revision of 
the Binet-Simon scale, suitably modified for Scottish 
children, was used for the individual testing, but for a 
variety of reasons the committee ди sided to use for the 
present survey the L form of the Т ттап-Меп (1957) 
Revision, with the Scottish modifications proposed by 
the Scottish Research Council? This will facilitate any 


1 The Terman-Merrill Intelligence Scale in Scotland by D. Kennedy- 
Fraser. Publications of the Scottish Council for Research in Education, 
Ххш. London: The University of London Press, Ltd., 1945. 
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later comparison by means of the currently used indi- 
vidual test. For calibration purposes it was decided to 


apply both tests to some children of the age group (see 
Appendix I, p. 59). 


THE TESTERS 


The task of testing over twelve hundred children 
scattered all over the country with no full-time testers 
available would have daunted even such an incurable 


optimist as the writer, had it not been for the keen co- 
operation of a large and ever wi 
and students. Under his genera 
region was organised Ь 
versity, the Dundee regi 
dee Training College, ап. 
Thomson of Moray Ho 
of the counties the di 
personal responsibility, 


ber of cities and counties with edu 


their holidays. All the testers were carefully selected on 
the basis of their training an 


1 Thanks are also due to those who unde: dum ; 

rtook T 
areas: Aberdeen, Messrs Н. McRae, A, atte | une | Ын ee red 
Forster and R. J. Garden; Dundee, Мг с. Na ul, Misses D. М. 
Miss A. T. Paterson and Mr D, 5 


- St z : 
е Я Реше; Glasgo urrock; Edinburgh, 
and staff, and Miss У. М, 


w, Miss С. M. McCallum 
cLaren; Ађ 2 
Argyll, Mr A. M. Orr; Ayrshi › Aberdeenshi, 


те, Mr A. L. Young; 
1 те, Mr L.D ncan: Е 
Clackmannanshire, Мг А. с. „Marshall; Ойша ср aught; 
Miss М. Martin; Dunbartonshire, Miss I, iach, пр Stownshite, 
Dr J. Meiklejohn; Fife, Miss 1. (ен Maclean; таме ааз; Е ast Lothian, 
ао, ME Wallace; Perthshire, ME ше, Mr Т. Smith; 
Mes ACA D Be dei vE МК. : Бур: Renfrewshire, 
Smith; Zetland, Mr J. H. Spence, У Ross-shire, Mr Vee? 
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DATE OF TESTING 


_ It was originally intended to complete the testing with- 
in six months, three months before and three months 
after the group test on 4th June, but owing to delays in 
the marking of the group-test scripts and the consequent 
notification of missing cases, the individual testing was 
still incomplete by the beginning of April 1948. It was 
felt, however, that the higher proportion of the whole 
group thus tested more than compensated for the delay 
1n completing the testing. 


CHRONOLOGICAL AGE OF CHILDREN 

In spite of this unexpected extension of the period of 
testing, the chronological ages of the children, with two 
exceptions, at the date of individual testing ranged from 
only IO years 2 months to 12 years т month, with the 
median at тт years and the quartiles at то years 9 months 
and rr years 2 months. Thus the group as a whole con- 
sists mainly of eleven-year-old children. 


DISTRIBUTION OF CHRONOLOGICAL AGES 
С.А. in years and months All Boys Girls 


траят = тая 9 5 4 
118 - 11.10 37 26 ІІ 
XX -- Жї 71 38 35 
11.2 - 114 292 138 154 
толт < іл 346 176 170 
108 - толо 246 112 134 
19.5 = “ Той 198 93 105 
10.2 - 10.4 14 6 8 
*8.10 - 8.11 2 I I 


* The IQs of two pupils in special schools 
were known, and it was considered inadvisable 


to re-test them. 
THE SIX-DAY SAMPLE 


A preliminary scrutiny of the nominal rolls of the 
thirty-six-day sample revealed an apparent total of 1,171 
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pupils born on the six days, but when the testers came 
to follow up these cases, twenty-one were found not 
actually to have been born on these dates. Finally, when 
the group scripts came and were checked, an additional 
eighty “ even-month ” pupils were found. Thus the 
actual sample consisted of 1,230 pupils, of whom 1,215! 
were tested individually; ninety-five (782%)? of the 1,215 
pupils were absent from the group test; this leaves 1,120 
whose individual IQs and group scores can be compared. 
The results from this group are dealt with in Chapter 
VI (pp. 94-6), Chapter VII (pp. 113-4), and Chapter VIII. 


(«пса і 
У:о) kept changing so E әле tinker's Б 


score of 37:27 for the 1л 
who took the group test, А) 
group. After the tabulati 
an additional child was г he 
capable of responding to tests, Was a |. 
2 The Terman-Merrill 1 
Appendix П, р. 61, 
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in England and attending a school in the north of Scot- 
land was classified with the north-country children; and 
à boarded-out child from a Clydeside industrial town was 
classified with the rural children in the one-class school 
she was attending. A child born in Scotland in 1936 and 
now attending a school elsewhere was, naturally, not 
included. 
Table I shows the geographical distribution of 
(1) pupils aged тт and under 12 on 315% July 1947, 
estimated by the Scottish Education Department, 
and reduced to 1,215; 
(2) the six-day sample of 1,215 who were individually 
tested; 3 
(3) the individually-tested children born in 1921; 
(4) the individually-tested children born in 1926. 


RESULTS 


In Appendix Ш, р. 62, are listed the Terman-Mertill 
intelligence quotients and the group verbal scores of the 
1,215 pupils of the six-day sample grouped by sex, by 
date of birth and by geographical area of school attended 
(four cities and thirty-one counties) in rank order of IQ. 
Calculations from these data give the following figures: 


All Boys Girls Cities Counties 


Number 1,215 595 620 471 744 
Меап 10 102:523 104:387 100:734 104:943 100:091 
Standard Deviation 20:056 19:923 20012 19:645 20163 


Thus for this particular six-day sample the mean IQ 
of all pupils is significantly superior to 100; the boys? 
mean IQ is also-significantly superior to 100, but that of 
the girls is not. The boys’ mean IQ is significantly 
Superior to that of the girls (difference is 3-24 times the 
Standard error); and the mean IQ of the city pupils is 

1 In The Intelligence of Scottish Children (p. 93), the significance of the 
differences was assessed from the “ probable error” and not from the 


" standard error ". 
F 
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TABLE I 
GEOGRAPHICAL DISTRIBUTION 
А 5 й Ё Macmeeken 
Department's Six-Day Binet Representative 
Estimate Sample Thousand Sample 
1947 1947 1932 1921 И 
All АП Boys Girls АП Boys Girls All Boys Girls 
Cities— 
Aberdeen 44 39. 18 мл 23 а ө зу то Ш 
Dundee 44 35 17 18 37 19 18 33 17 16 
Edinburgh тот 113 51 62 92 40 52 76 42 34 
Glasgow 27) 284 141 143 231 116 115 185 90 95 
Total 464 471 227 244 383 189 194 319 159 160 
Counties— 
Aberdeen 37 87. 16 жк зи x0 4 97 23 126 
Angus 21 19 10 9 17 8 9 9 6 3 
Acer да Io 155. 5 10 6 ло 440 
yr 77 33 
Banff 16 T т 12 2 За „во 165 E 2 
Berwick 4 3 i 3 7 5 7 2 5 
Bute 4 о 5 ; 5 3 о 
n o 5 2 3 4. 4 
Caithness 6 5 3 JE І 
Clackmannan 9 6 3 3 Е 2 9 3 6 3 
Dumfries 20 ref ONEA 04 Z AN 
Dunbarton 34 36 19 E Ёс 9 9, Xe 8 16 
East Lothian 12 16 8 1 22 B ge e Р 7 
Fife 3 3 12 
70 
Inverness 20 ts 25 36 бі зо 32 47 25 % 
Kincardine 6 5 "Ue t зо 7 
Kirkcudbright в 37282722 bet УИ 
Lanark 4 139 13326) єє 4 4 9 7 8 
Midlothian 22 2813 2327 бо 772 тоу 4979 ё 
Moray 8: Nairn 13 ms: Бои то do 078 02 
Orkney 5 2 М 20 9 5 4 2 1 1 
Peebles 3 255 САНА а 5 4 2 2 
Perth & Kinross 28 DENEN ој 9 ова r i 
Renfrew 7 83085: ТО 33 із үү 19 10 49 
Ross & Cromarty 13 13 6 49° 52 24 28 46 29 17 
Roxburgh 9 8 4 7 8 4 4 8 4 4 
Selkirk 4 6 2 4 8 4 4 6 4 2 
Stirling 44 48 29 к 29-03 о 2 2 о 
Sutherland 3 2 2 4 33 16 17 Ate 46 25 
West Lothian 22 37 12 т; 3 2 I 2 т т 
Wigtown 7 Do, ga з 
Zetland 4 4 3 5 А ; 13 6 2 4 
Total 751 744 368 376 6) =» Op 3 
7 311 зоб 555 285 270 
Whole Country 1,215 1,215 595 620 1000 500 
500 8 
ж The Department's figures refer to а slightly ан, 2234 dao 
apply only to pupils on the registers of gr. “tent calendar year and 


ant-aided sch, 


оо]. 


А «А 
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also significantly superior to the mean of the pupils in 
the counties (difference is 3-38 times the standard error). 

Similar results were obtained from the actual IQs as- 
cettained with the 1000 individually-tested children born 
іп 1921,1 but closer scrutiny of the data and comparison 
of the verbal scores of that sample with those of the age 
group seemed to indicate caution in accepting the results 
as they stood. In the present survey one element of pos- 
sible bias in sampling has been removed by the rigid 
adherence to six definite dates of birth of the pupils tested 
individually. 


MEANS 
Calculated for all the 1,215 Children direct from Individual IQs 
Date of Date of All Boys Girls 


Survey Test Used Birth М Мо N Мо М Mig 
1947 Terman-Merrill 1936 1,215 102:523 595 104387 620 100:734 
1 
1937 вас т 1926 874 10011 444 10051 430 99770 
1932 Stanford (1916) 1921 1,000 1016 %00 1050 %00 10072 
VARIABILITY 
N SD: N гр “Шо «Ур! 
1947 Terman-Metrrill 1936 1,215 20056 595 19'923 620 20'012 
I 
1937 ыша т 1926 874 1558 444 15:88 430 15'24 
1932 Stanford (1916) 19211,000 16:77 500 1734 500 161 
ТЕ the standard deviation (S.D. ог о) is employed as the 
measure of variation, it appears from the data of the six- 
day sample'of 1,215 pupils born in 1936 that the Terman- 
Мег L scale yields a higher standard deviation of го 
points for all children and for boys and girls separately 
when compared with standard deviations of 17 for boys 
and 16 for girls when the Stanford (1916) Revision was 
used with Scottish children born in 1921. It is interesting 
to note that Terman and Merrill? suggest standard devia- 


1 The Intelligence of Scottish Children, р. 95. 
ат. M. Terman and М. A. Merrill, Measuring Intelligence: New York: 


Houghton Mifflin Company, 1937- London: George G. Harrap & Со. 
Ltd. 1937. Р. 40. 
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tions of 18 for eleven-year-olds and 20 for twelve-yeat- 
olds. Thus our present mainly eleven-year-old group of 


Scottish children appears to be distributed as widely as 
the American twelve-year-old group. 


IQ Улвтавилтт ім RELATION то AGE FOR AMERICAN CHILDREN 


Test used Age М 542 
Terrman-Merrill (1 937) то years 201 165 
TE 5 204 18:0 

"BC 202 200 

Stanford (1916) 905 130 


As another means of estimating the spread of the dif- 


ferent groups we can compare the percentages of children 
in five groups with IQ 


class limits of 130, тто, до and 
то. Table П shows these percentages for the 1947 and 
1932 sutveys, which, without correction for the greater 
standard deviation, indicate considerable differences be- 
tween the 1936 and 1921 Scottish children. McNemat? 
has, however, indicated the adjustments necessary in IQs 
obtained by the Terman-Merrill Revision with a standard 


deviation of 20 to €quate them to the smaller standard 
deviation of the earlier 


The influence, if any, of Tho г 
can be deduced from the data ын Ман 28, m 
cending monthly order of mean IQs for all БУРУ 


Арин уер October, August and December 
New York: 


torge С. Harrap & Co. 


“1 McNemar, The Revision of the 
Houghton Mifflin Company, 1942. 
Ltd., 1942. Р. 173, Table 52, 
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TABLE II 
PERCENTAGE AT DIFFERENT LEVELS OF INTELLIGENCE 
FOR THE GEOGRAPHICAL AREAS 
COMPARISON OF RESULTS FOR PUPILS BORN IN 1936 AND 1921 


ALL 


All Pupils born in Boys born in Girls born in 


10 
1936 1936% 1921 | 1936 1936% 1921 | 1936 1936* 1921 


Above 129 | тоо (68) бт | 10:8 (76) 62| 94 (61) бо 
110-129 2:8 (226) 235 | 25:0 (245) 268 | 207 (207) 202 
90-00 | 309 (465) 448 | 4r3 (474) 432 | 385 (456) 464 
79-89 243 (227) 25:0 | 205 (193) 23°2 | 279 (260) 26:8 

Below 70 зо (14) 061 24 (r2) об| 35 (r6) об 


Number 1,215 1,000 595 500 620 500 

Mean 102:523 10146 | 104°387 102-74 | 100:734 100:17 

S.D. 20:056 16:77 | 19:925 17°34 | 20:01 16:1 
CITIES 


Above 129| iro (79)* 65 | 123 ( 75)" 78 | 115 (82)* 59 
110-129 24:0 (24:2 256 | або (278) 313 | 221 (209) 193 
90-109 | 4243 (492) 475 | 480 (498) 448 | 3978 (488) уол 
70-89 208 (18:3) 204 | 163 (149) 161 | 250 (213) 247 
Below 70 ro (o4) оо| o4 (оо) оо| r6 (08) оо 


Number 471 383 227 189 244 194 

Меап 104:943 103773 | 106-69 105793 | 103:32 101'59 

S.D. 19:645 15:11 19:09 16-72 | 20:00 16:24 
COUNTIES 


Above 129] 89 (6:2)* 57| 98 (76% 51 ғо (48)% 61 
110-129 220 (21-5) 224 | 245 (226) 240 | 197 (205) 207 
90-109 |385 (448) 4371 | 391 (459) 423 | 378 (436) 443 
79-89 265 (255) 279 | 231 (220) 277 | 298 (290) 280 
Below уо | 41 (20) o9 | 35 (19) 99] 48 (21) оо 


Number | 744 617 | 368 зах | 376 306 
Mean 100:991 100:05 | 102:97 тоо:80 | 99:05 99:28 
5.0. 20:163 16:63 | 20:32 16:53 | 19:84 13:90 


ж In columns 1936" the figures in brackets indicate the percentages within 
the various IQ limits when the larger standard deviation of the Terman-Merrill 
is equated to the standard deviation of the Stanford Revision; thus ro per cent 
of the pupils born in 1936 and tested individually have on the Terman-Merrill 
Revision, with a о of 20, IQs over 129, whereas, with the same о as the earlier 
Stanford Revision (17 for boys and 16 for girls, only 6-8 would have IQs 


Over 129. 
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TABLE Ш 


IQs GROUPED ву MONTH oF BIRTH AND SEX FoR CITIES, COUNTIES AND 
WHOLE Country 


Srx-Day SAMPLE (1947)—TERMAN-MERRILL REVISION 


Cities Counties Whole Country 

N Mean* S.D. М Mean* S.D. N Mean* S.D. 
February 

Boys 32 11200 2314 65 191-95 191% 97 105730 21'10 


Girls 41 9966 18-46 52 

АП 73 10511 21:55 117 
April 4 

Boys бт 108-69 19:39 55 104:93 21:40 116 106:91 2920 

Girls 43 105:86 23°26 68 99:49 2072 111 1ог95 219 
5 Al 104 19751 2113 123 101:92 20:20 227 104:48 21'45 

une 

Boys 36 10369 19:22 72 104-76 1087 108 104:41 19°66 

Сиз дт 111576 22°59 73 9870 19:64 114 103'32 21'69 

All 77 19799 2146 14% rory 19:98 22: 10388 20°72 
August 

Boys до 106-08 16:89 68 98:34 18:56 108 тог20 18°35 


Girls 38 10042 17:91 в 5 +96 20:04 
b DECORUS 75 9972 21'02 113 999 


10413 1784 93 тогбо 1820 
102:48 18:59 190 10348 19° 


1 106. То» "57 1974 
Ober 43 9996 19:93 221 10057 
Boys зо 109:07 14:10 128 
о 52 10400 24-16 82 10585 2 
Ди р СЛ СОЛО ias 96 gré) 1998 
104* . а 
АЙЫ Ae 7 4791 15:61 III 10020 22:07 178 101:97 20°02 
Boys 28 98:32 17:02 6 е Е ? 8:08 
Girls 44 100539 17:58 S ден 23 88 105122 26 


5 49 96:30 18:47 9 98:24 18:17 

All 72 99:58 17537, 105 100771 18:80 e 10025 18:25 
Boys 227 106:69 19:089 Io. 
i Е 2 297 20322 104" 19'923 
ОД а Ее 
471 10494 19:645 744 10099 204163 1,215 102:52 20'056 


BINET THOUSAND (1932)—STANFoRD REVISION 
Cities 

М Mean* S.D. 

Boys 189 105:93 16-72 


Counties 
NEMA Whole Country 


S.D. -N Меа S.D. 


311 тоо% Th 
Girls 194 101539 16-24 306 E i 500 102-74 1754 
АП 383 103-73 1674 61; 10005 1663 ae шал мэр 
5 Lord! 2 


* Calculated direct from individual 105 
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A»PENDIX I 


Eighty-nine children from the four cities were given both 
the Stanford (1916) and the Terman-Merrill (1937) Revisions, 
sometimes simultaneously and sometimes successively in the 
order 1916 followed by 1937, or vice versa. Their individual 
scores in both tests are given below: 


Boys (39) Ствтз (50) 

Terman- Terman- 
Мет Stanford Merril Stanford 

IQ IQ IQ 0 
$ 160 157 А 146 145 
S 157 140 S 134 119 
$ 137 139 $ 133 129 
$ 136 142 $ 129 116 
$ 130 129 А 127 117 
А 126 117 5 126 126 
5 122 118 5 124 118 
5 119 117 А 122 118 
S. 2x16 122 S 116 124 
$ 116 тоў 5. ЖЇЗ 112 
S ома 102 5 "115 105 
S ли 104 А ща: 102 
$ іп 102 B 112 тот 
S ти тог 5 дїї 98 
5 тод 117 S 108 93 
$ тод 99 $ то; 105 
А 106 97 А то 90 
А тод 111 $ 104 тот 
5 104 96 5 104 тот 
А соз 98 $ то 91 
А тоз 110 А “ТОП 88 
А 99 100 S 96 89 
А 99 92 А 94 87 
А 90 92 А 94 86 
S 96 92 В 94 91 
А 9005 A 1123/4 596 
А 93 86 А 93 92 
А 92 97 А 93 89 
5 91 82 А 93 97 
В 86 88 А 2” с 
А. 86 83 А 90 90 

A 87 84 

Же ин S 8 88 
B 8т 83 БЭР гс 8 
S ві 79 VUE C QUE 
Риш GAS ~ 
А 78 d 5 82 8: 
А 17 77 
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Boys (contd.) Girts (contd.) 
Terman- Terman- 

Merill Stanford Merrill Stanford 

S 72 68 А 8 89 

5 66 63 B 81 77 

Mean 103-90 101-28 = 2 15 

S.D. 21:32 20:61 5 79 79 

$ 78 73 

А 78 85 

S 77 77 

А 7; 76 

S f 75 

S B 78 

S 68 71 

5 65 71 


о ш 
Оо 

8 

5 
ню 
S 
wok 
за 
н ж 
aR 
ча 
D N 


All (89) 
Terman-Merrill Stanford 
Mean 100:28 97:48 
S.D. 20:36 18-85 


All Boys Girls 
А Terman-Merrill first, Stanford second 36 


15 21 

B Stanford first, Terman-Merrill second 5 2 3 
S Simultaneously 48 22 26 
Total 89 39 50 


cant difference in favour of 
2:80 points of IQ. The tes 
20°36 on the Terman-Merrill Revision and 18-85 on the Stan- 
ford Revision, indicating the Sreater variability of the Terman- 
Merrill scores for this group. The correlation between the 
two sets of scores 18 7 =0°95, which indicates а high degree of 
agreement in the ranking of the Pupils by the two scales, 


More detailed statistical treatment of these data is pi i 
i 
Chapter VIII. зум 


INDIVIDUAL TESTING бі 
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‘TERMAN-MERRILL IQs or NINETY-FIVE ABSENTEES FROM Group TEST 


IQ IQ Percentiles IQ Percentiles ТО 
166 тот тоо 166 
156 тот 90 129 
150 тот 84 119 
146 тоо 80 118 
144 98 75 116 
139 97 79 113 
133 97 бо 105 
131 97 50 тог Median 102 
130 97 40 97 
129 93 30 88 
125 92 25 81 
123 92 20 79 
2 123 91 16 77 
122 go то 74 
121 90 о бі 
120 89 
119 88 Semi-interquartile range 
118 88 ie. Қт16-81)-17% 
118 88 
117 84 3841 — 16th percentile) 
117 83 ie. Қт19-77)-2го 3 
117 83 
116 82 
116 81 
114 80 ТО Frequency 
113 8о 
113 79 160-166 I 
113 79 150-159 2 9 
113 78 140-149 2 
тїї 78 130-139 4 
110 77 Ч 
108 120-129 7 
108 л 110-119 к; a 
107 76 
107 76 100-109 n За 
105 75 90- 99 XX 
10j 74 
105 74 80-89 111 „6 
105 72 70-79 15! 
105 7° 
104 79 бо- 69 6 6 
103 69 
103 69 Mean 10056 
103 68 S.D. 21:89 
102 68 
102 65 
- тог 61 


102 
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‘TerMAN-MERRILL IQs AND VERBAL Test Scores or біх-Олү SAMPLE 


Cities: Boys. N=227 

February April June August October December 

то о” то ои TO Uv Io v 10 V Q 

173 71 169 69 142 64 164 66 140 55 140 бо 
157 64 15; 66 140 48 143 бо 131 51 127 47 
152 68 138 бо 137 57 132 57 128 56 126 55 
190 163: . 188 50 аз 5:2. їзї 55 127 46 124. 748 
133 хх 134 бо 133 бі 130 52 125 бі 123 55 
130 58° 133 65 127 457. 122 5 123 52 109 35 
126 52 131 47 120 46 122 49 123 4j 106 43 
126 49 130 64 118 43 118 47 121 ХХ 104 37 


125 55 13008555 117 5 тт о 7 
120 бо 128 55 117 d a rus UM 102 2 


таз 41 117 40 102 ХХ 
119 2 127 бі шт јо 112 18 113 52 102 47 
119 5 127 54 ит 47 112 оз тї о 35 
118) (52 126 56 108 44 110 41 i ын 29 26 
їтї 45) 122 5% 109. :49 


109 56 112 41 98 2% 
107 47 110 28 91 у“: 

107 28 то о 9 49 
107 51 122 155 тоо 33 105 47 sa 5 9 39 
104 41 122 56 98 43 105 47 106 37 92 75 
зоб 5 нэ ха эв 38 105 44 103 31 872 
102 хх 118 4% ЈЕ 11 2-1 18 67 s a 


тїї 46 125 54 105 44 
109 57 124 47 103 хх 


34 104 4 тоо I 86 26 
и ан x 
8 24 33 54 98 27 102 57 98 27 83 10 
Ве BOE Не ат 94 45 17% „29 
УИ ои Мос ж. $4 за 71 3H 
94 2 Il 45 96 36 Too 46 93 76 ot 
a 187 ace 2 КЫ Жы 98 37 92 р 76 хх 
86 25 107 46 83 23) 98 14 90 32 ђ 16 


75 93 104 30 79 08 93 16 


до хх 100 39 87 29 

89 27 99 35 SS 

gi 125 99 o6 1 12 

86 28 98 36 VE) 12 4 
86 18 98 24 


ж 
ЛІ (26 "4932-28 XX denotes ап abse 
ntee 6 
Des 229232 test and үс a Pupil чае to gine за 
mpt it. 


TERMAN-MERRILL IQs AND VERBAL Test SCORES OF Srx-Day SAMPLE 


February 
IQ ү 
143 62 
139 62 
135 68 
127 57 
125 63 
121 36 
120 54 
119 58 
117 58 
112 52 
112 51 
110 $$ 
Iro 51 
тоў 46 
тоў 46 
то; 45 
104 47 
101 38 
100 47 

95 48 

95 37 

93, 42 

OF 69 

93 2 

до 27 

89 40 

88 36 

87 43 

87 20 

86 24 

86 16 

8а 28 

832115 

82 40 

81 25 

81:24 

80° 28 

79 33 

78 29 

74 18 

68 хх 


April 
TO. У 
ijo 66 
156 хх 
146 64 
140 58 
138 59 
138 57 
120 хх 
128 бі 
121 бі 
121 44 
120 57 
122 44 
118 50 
116 56 
Үїзс 41 
тїї 54 
mot ЖЕ 
108 51 
105 44 
105 43 
1044 47 
102 37 
тоо 53 

99 59 

99 27 

97 хх 

96 48 

96 43 

96 38 

95 40 

92 33 

89 26 

88 22 

87 42 

875-499, 

84 об 

81 28 

80 32 

80 23 

78 28 

75 26 

15: 3 

58 ҮҮ 


INDIVIDUAL TESTING 


Cities: Girls. N=244 


June 
IQ Vi 
166 хх 
158 65 
156 70 
152 52 
тдо ЧЕ 
140 63 
133 бо 
133 54 
130 хх 
326 “ 51 
123 53 
121 54 
120 49 
118 58 
115 57 
114 50 
113 48 
113 47 
113 ХХ 
III %0 
ТІР 22 
109 45 
108 42 
105 27 
103 62 
103 38 
101 41 

96 40 
96 32 
95 43 
92 36 
91 36 
9: 19 
80 30 
89 27 
89 2) 
85 35 
85 31 
79 18 
74 хх 


32:58 


August 
то. У: 
142 бо 
139 62 
136 59 
122 51 
121 
TIT. 92 
115 5 
115 53 
113 хх 
ії 38 
108 5I 
107 44 
103 42 
102 49 
тот 38 
99: 40 
99: « 27 
99” 422 
99:3 22 
99 22 
98 35 
97 23 
97 жи 
96 35 
95 44 
95 28 
95.1 229, 
91 21 
до 28 
87 30 
87 19 
86 31 
78 26 
78 16 
76 26 
45" 25 
74 15 
65 хх 


October 
(97 Wi 
148 бі 
ІЗІ бі 
13177 |50 
128 52 
123 59 
123 хх 
115 53 
111 48 
пі 42 
по 39 
107 44 
107 40 
106 30 
105 51 
104 37 
103 33 
тој хх 
100 40 
98 30 
97 3% 
93 27 
92 41 
91 34 
9: 93 
т 1 
от” o9 
91 хх 
до 42 
90 7:24 
до 30 
88 25 
88 14 
85 38 
84 04 
83 29 
82 ої 
78 25 


December 
щої У 
146 хх 
29221 22 
131 46 
1270 51 
125 40 
124% 51 
122 48 
119 66 
117 52 
113 43 
IIO 52 
100: 49 
100 36 
108 43 
107 4I 
100 42 
106 до 
106 36 
106 31 
105 хх 
103: 427! 
97 32 
96 39 
05/ 721 
94 39 
94 24 
93 36 
93 - 25 
93 22 
92 41 
88 34. 

88 23 
87 26 
ӨЛІ (22 
84 26 
83 33 
83 18 
81 30 
81 21 
78 12 
78 ж 
1727 
75 20 
68 хх 
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ак AN-MrnRILL IQs AND VERBAL Test Scores or Six-Day SAMPLE 
ЕКМАМ-. 


February 
то 55У 
148 61 
143 55 
138 53 
136 53 
130 63 
128 65 
125 56 
124 62 
124 $$ 
тго 28 
119 753 
118 62 
118 53 
115 55 
115 38 
114 56 
8861 552 
112 38 
12 37 
111 52. 
IIl 48 
їо 22 
тод 62 
О Ep) 
107 51 
107 45 
IOS. 45 
105 хх 
104 46 
104 45 
то4 36 
тоз 49 
102 36 
102 34 
тот 47 
101 38 
101 хх 
100 44 
100 до 
100 37 
100 хх 
99. 45 


April 
о Vi 
162 64 
156 64 
147 64 
145 59 
140 62 
%22/ 63 
225153 
130 45 
124 5 
123 61 
120 57 
122 39 
119 54 
118 51 
118 49 
пз 55 
113 53 
113 45 
112 39 
пл 62 
111 54 
109 41 
108 хх 
106 62 
106 $$ 
106 36 
104 45 
ПОЛК. 
103 38 
193 134 
19 хх 
IOI 17 
100 48 

98:4 27 

98 o8 

97 38 

97 24 

91 40 

Оди 39 

91 22 

88 26 

86 24 


Counties: Boys. 


June 
IQ 
150 
147 
145 
141 
138 
135 
134 
131 
130 
129 
125 
123 
123 
122 
122 
121 
118 
118 
118 
117 
116 
116 
116 
114 
113 
113 
112 
112 
112 
тїї 
по 
108 
108 
106 
105 
105 
103 
102 
102 
102 
99 
98 


N=368 
August 
IQ v 
142 59 
138 54 
137 45 
128 47 
127 51 
126 "Ба 
119 50 
119 49 
119 “41 
118 55 
118 44 
118 25 
116 46 
та 133 
ІЛЕ 53 
ІІІ 51 
109 50 
109 44 
ход Дт 
108 51 
108 43 
107 45 
106 45 
19: 47 
105 41 
105) "24 
105 22 
104 4o 
103 44 
105 28 
102 хх 
IOI 47 
тот 26 
100 29 
99 32 
597 599 
96 44 
96 25 
96 o4 
95 42 
95 зо 
94  29- 


October 
IQ ғу 
170 72 
165 64 
154 56 
144 54 
139 5 
259 55 
128 45 
127 44 
126 57 
у 5% 
124 51 
123 56 
122 49 
121 57 
121 45 
ШІЛ хх 
п4 47 
112 727 
109 10 
106 43 
106 42 
105 27 
1042357 
104 36 
103 46 
103 35 
101 22 
тоо 45 
96 34 
95 4 
0; 32 
94 27 
93 32 
93 зо 
91 оз 
90 хх 
88 43 
88 20 
86 12 
85 20 
83 Чүү 
84 16 


December 
IQ V 
167 79 
149 59 
147 58 
134 57 
132 957 
129 57 
127 51 
127 34 
120 хх 
116 49 
114 33 
113 44 
III 44 
тїт 749 
то 45 
по 40 
110 29 
тос хх 
108 хх 
107 36 
107 -XX 
106 26 
106 24 
106 12 
05 49 
104 51 
103 51 
102 38 
102 26 
102 24 
101 49 
101 35 
100 47 
100 09 
99 23 
99 20 
99 08 
98 54 
98 xx 
96 32 
96 15 


| 


TerMAN-MERRILL IQs AND VERBAL Test SCORES OF Six-Day SAMPLE 


February 
TO... У 
99 32 
89 25 
97 хх 
95 92 
91 4 
9238 
89 хх 
87 23 
87 17 
84 23 
82 37 
82 427 
82 27 
81) 22 
79 27 
78. оз 
76 17 
72 «116 
70 30 
79 > 94 
68 12 
63 оо 
58) (Т 


April 
IQ У 
86 тт 
85 21 
83 30 
82 21 
$2 хх 
81 04 
80 хх 
79 14 
78 05 
13: щат 
7$ 77 
7 [02 
70 08 


INDIVIDUAL TESTING 


Counties: Boys (continued). 
June August 
10 У 10 У 
98 19 94 п 
98 o6 93 29 
97 34 91 36 
96 35 9: 17 
96 28 до 29 
95 33 9o 15 
94 46 88 14 
94 43 88 13 
92 35 87 34 
9: 37 86 34 
91 19 82 33 
89 13 82 26 
89 оў 81 38 


88 33 80 хх 
87 50 Но 2729 
87 22 75 21 


Ву 34 4) 3 
84 24 72 ла 
84017 
83 хх Jo оо 
81 28 69 оо 
81 26 69 хх 
8І оо 68 об 


76 25 
76 хх 
65 оо 


October 
ге буд 
8% хх 
80 28 
79 15 
79 05 
74 1 
74 п 
73 32 
то (15 
70 хх 
59 ТҮ 


65 


December 
IQ УМ 
93 27 
93 то 
93, 522 
89 оў 
87 08 
85 20 
85 12 
85 п 
84 19 
83 21 
80 27 
77 18 
TI NDA 
68 04 
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Тевмлм-МЕввил, IQs AND VERBAL Test Scores ов Six-DAy SAMPLE 


February 
по У 
146 65 
132 бо 
131 хх 
130 63 
130 62 
125 Хх 
124 56 
122. 57 
122 46 
120 $$ 
119 62 
119 %0 
118 54 
TIP 47; 
11706 хх 
116 46 
115 49 
113 63 
112 52 
111 49 
109 43 
108 до 
105 49 
104 55 
104 44 
103 50 
103 45 
102 40 
101 04 
тоо 53 

99 44 

97 51 

96 37 

96 33 

94 37 

95 46 

88 35 

88 хх 

87 49 

Sí 735 

87 25 

85 31 


April 
то V 
rt 70 
144 64 
142 64 
139 хх 
135 $$ 
134 62 
131 56 
129 56 
128 47 
о $1 
121.4945 
120 55 
119 44 
1187 59 
118 55 
116 37 
114 49 
III 50 
110 46 
108 40 
106 %о 
1057 "Т 
104 49 
104 43 
тоз 46 
103 44 
1020537. 
тог 44 
101 42 
101 38 
101 22 

99 52 

98 41 

96 44 

96 34 

96 07 

САР а 

95 35 

94 43 

94 28 

2937 44 

927 39, 


Counties: Girls. 


June 
10 
151 
144 
142 
140 
132 
132 
124 
124 
123 
123 
122 
119 
118 
117 
115 
115 
115 
114 
тїї 
108 
108 
107 
107 
тоў 
тоў 
104 


N=376 

"August 
IQ. У 
162 70 
151 64 
144 бо 
138 58 
133 65 
131 42 
128 57 
128 57 
128 її 
да 59 
122 50 
122 36 
118 56 
118 49 
118 43 
118 36 
118 хх 
115- 53 
115 45 
по 48 
110 47 
109, 42 
х09 7.39 
108 ді 
107 40 
106 52 
106 5o 
105 44 
105: 32 
194 49 
104 xx 
100 45 
100 33 
Ср 41 
99 33 
99 28 
98 ж 
98 зо 
97 ос 
97 34 
97228 
96 43 


October 
IQ У 
144 хх 
140 бо 
133 54 
132 54 
132 50 
125 53 
124 50 
122 52 
122 50 
120 56 
119 50 
116 51 
111 46 
IIo зү 
100 30 
108 37 
107 xx 
106 22 
10) хх 
04 34 
103 39 
103 xx 
192 46 
102 44 
102 XX 
тот 32 
96 39 
95 46 
93 39 
93 18 
92 34 
92 34 
91 15 
88 
зз аа 
87 2 
86 ER 
86 25 
8; 27 
84 хх 
83 18 
83 18 


December 
IQ V 
150 55 
128 50 
127 59 
126- 54 
124 59 
119 37 
118 46 
116 48 
113 48 
112 56 
Xii 34 
107 35 
106 56 
106 50 
тоў 43 
103 33 
тоз 26 
102 49 
1о2 40 
102 37 
тої 46 
101 27 
98 16 
97 54 
97 36 
97 34 
93 32 
92 34 
91 45 
91 19 
90. 29 
90 25 
89 46 
85 28 
85 18 
8о 17 
13 

79 06 
78 23 
78 хх 
76 15 
76 13 
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TERMAN-MERRILL IQs AND VERBAL Test Scores oF Srx-Day SAMPLE 


Counties: Girls (continued). 
February April June August October December 


IO № IQ У IQ V IQ V TO av ТОНУ 
83 36 93 35 92 30 96 зо 83 15 76 12 
83 33 93 хх 92 18 92 42 82 зо 76 107 
82 33 92 40 92 05 о2 36 81 25 76 об 
82 26 92 39 т 5: 92 3x 81 хх 68 то 
79 41 до 38 до 34 ог. 31 80 оз 68 оо 
78 31 89 50 89 08 91 23 78 35 67 04 
78 25 88 43 88 27 до 27 78 25 65 оо 
78 15 87 44 88 25 до 26 77 0827. 
1. 24 86 56 88 хх 90 24 76 16 
68 14 86 28 87 21 88 29 76 хх 

85 33 85 18 88 o2 14 05 

82 34 84 35 87 27 74 хх 

82 27 8а 32 85 24 та 20 

81 35 84 25 8 19 71, 27 

78 29 84 10 85 16 70 31 

78 24 83 49 84 39 бо хх 

775 xXx 837 225 84 25 68 оў 


У 


CORRECTION OF SCRIPTS AND CODING OF 
SOCIOLOGICAL SCHEDULES 


Wuen the 1932 mental survey was contemplated it was 
intended that the correction of the scripts should be 
undertaken by a body of workers acting under the expert 
direction of the Research Council, but the magnitude of 
the task rendered this impossible, and in the end the 
scripts for the largest areas were corrected by the teach- 
ers, the schools being closed for this purpose on the 
afternoon of the day on which the test was applied. 

The 1947 survey was undertaken on the understanding 
that teachers should not be expected to correct the 
scripts. The General Secretary of the Educational Insti- 
tute of Scotland: thereupon assumed responsibility for 
the correction, intending to enlist teams of voluntary 
workers for this purpose. The task again proved too 
formidable for this procedure to be adopted, and resort 
had to be made to the Training Colleges, local com- 
mittees of teachers, and small teams of voluntary workers 
to overtake the work. s 
_ The Training Colleges were approached in the follow- 
ing terms: 
The Director of Studies 

As you are aware, the Research Council is undertaking 
another mental survey in June of this year, and to accelerate 
the marking of the scripts it has been suggested that the 
students of the six Training Colleges might be enlisted to 
assist, each College to undertake the assessment of the scripts 

1 c£, The Intelligence of Scottish Children, p. 13. 
с 69 
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of its own city. As the results of this survey will doubtless be 
constantly cited during the professional life of the students, it 
was thought that these would have more significance to them if - 
the students felt they had personally participated in the survey. 

I need not say how grateful the Research Council would be 
if your College could undertake this project. 

The response was such that practically half the scripts 

. were corrected by the end of June. The Research Coun- 
cil trusts that the benefit derived by the students from 
marking and checking the scripts was as great as it was 
to the Council. 

Teams of voluntary workers were enlisted by the 
directors of education of Ayrshire, Clackmannan, East 
Lothian, Fife, Kirkcudbright, and Perth and Kinross, 
and by local branches of the Educational Institute in 
Dundee, Glasgow, Bute, Clackmannan, Dumfriesshire, 
Orkney, Renfrewshire and Zetland. 

Special acknowledgment must be made of the team of 
ex-teachers who from September 1947 to March 1948 
met twice a week at 46 Moray Place, Edinburgh, and 


corrected and checked over 7000 tests at an average rate 
of 125 per hour. 


m : 
that of the 1932 survey. as closely as possible to 
The marking key for Pages 3-8 
- as that used in 1932, е 595 3-8 of the test was the same 


ach page bein 
on strips of stout paper with the m d D рын 
О COT- 


respond with the spacing of the : 
Е : 
Page 2 was not marked. Westions in the test. 


1 The Intelligence of Scottish Children PP. 143-6 
> PP. 143-6. 
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А few days after the tests had been given, а group of 
about 130 students of Moray House Training College 
began both the marking and coding of the Edinburgh 
scripts and schedules as a “ pilot” survey to find the 
most economical methods of marking and coding. The 
procedure finally adopted as most efficient formed the 
basis for the instructions to other marking groups. These 
instructions appear in detail in Appendices I, II and ІП, 
Pp. 75-8. 

The test scripts and the sociological schedules arrived 
in separate bundles from each school, and the first step 
Was to pair off each script with its appropriate schedule. 
Each pupil within the school was given a serial number, 
beginning with т in each school. By this means, reference 
to the school’s official number and the pupils serial num- 
ber made it possible to identify any individual script or 
Schedule. A similar scheme was used for private or in- 
dependent schools. 

The scripts and schedules were then passed to a team 
of markers and checkers, and the test scores for P (pic- 
ture test, p. 3) and V (verbal test, pp. 4-8) were entered 
in the schedules. The entry for pupils who were absent 
from the test was X, and the entry Y was used for those 
pupils who, for reasons of physical or mental defect, 
were unable to do the test. Further reference to the test 
Scripts could now be dispensed with, and future opera- 
tions conducted with the schedules alone. : 


PRACTICAL OBSERVATIONS 


As the marking and checking of some 71,000 scripts 
‘entailed a very considerable amount of time and labour, 
the following observations may be of interest to those 
likely to be engaged on similar tasks. ) 

Те was found that it was essential to have the marking 
checked. On the first check a small, but not negligible 
amount of error (mainly omitted items and wrong addi- 
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tion) was found and rectified. A number of enpe 
subjected to a second check, and though a «E 2 
were still found, these were sufficiently sma + 44 
frequent to have no effect on the final findings О 

ey. 3 
К Мыш by teams was found to be the most soe 
cal method. A team of 14 could manage шармал, 
least 120 scripts marked, checked and entered pet На 
though the initial rate for the first hour ог 80. Ка 
somewhat slower. Such a team of 14 persons Бар! а 
than two “halfteams” of 8 persons, and two ја 
teams ” were in turn faster than 14 individuals wor Е: 
independently, who could mark, check and ee. 
aggregate of approximately тоо tests per hour. de n 
of 14, however, required considerable floor and ta 


й 5 ? ten 
Space, and for this reason marking by smaller teams of 
proved mote suitable in practice. 


COMPARISON WITH 1932 SURVEY 


The circumstances under which the scripts for bee 
sutveys wete marked were very similar. Both used 


same marking key and in both the matking was done by 
a number of grou 


PS working in different centres. As E 
test used was not wholly objective a certain number o 


discrepancies in the interpretation of doubtful answers 
was bound to arise, Sam 


ples of about 1000 tests each, 
drawn from the di erent marking groups, were taken 
from both surveys, 


Comparison of these two samples 
showed (а) that the actual amou: 


Е Sctepancies were of the same 
nature and frequency in both surveys, 
In view of the fact that the same procedure of marking 
and checking was used in b 


2 5 oth the 1947 and 1932 sut- 
veys and that inspection of the corrected scripts showed 
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a degree of ettor so small as to be negligible, it can be 
concluded that any compatisons or measures made from 
the test results will not be vitiated to any significant 
extent by marking error. 


CoDING THE SOCIOLOGICAL SCHEDULES 


For each pupil in the survey age group, as indicated 
in Chapter П, there was completed a sociological sche- 
dule, and for each pupil in the thirty-six-day-sample 
group and for each twin there was also а random-sample 
sociological schedule. It then became necessaty to con- 
vert the information given in these schedules into a 
system of code numbers, so that these numbers could be 
punched on cards for use with the Hollerith counter- 
sotter machine. 

In June 1947 the schedules of the Edinburgh schools 
were coded at Moray House by a group of students. 
During the following усаг about one thousand random- 
sample schedules were coded by the Survey Committee’s 
office staff, and Professor Glass supervised the coding 
of the “ Occupation of parent or guardian” in all the 
tandom-sample schedules in accordance with the classi- 
fication used by the Royal Commission on Population. 
By June 1948 all schedules had been received, and the 
Edinburgh Provincial Committee and the Director of 
Studies agreed to suspend the Moray House Training 
College classes for three days to enable the remainder of 
the schedules to be coded. The three days proved ade- 
quate for the coding of some 8000 random-sample and 
75,000 ordinary schedules. Thanks are due to those 
members of the Moray House staff, to the students, and 
to the retired teachers who assisted in this task. Par- 
ticular mention should be made of the group of ex- 
Service men students who assisted in both 1947 and 1948. 

On the basis of the experience gained in June 1947 sets 
of coding instructions were prepared. For some items 
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these had to be given in considerable detail, as the infor- 


i -cut . 
mation available was not always susceptible of сісат-си 


classification. These detailed instructions will appa Е, 
subsequent reports on the aspects of the sociologica : E : 
to which they refer. The general coding instructions, 
however, are given in Appendix III, р. 78. T. 
The coding was done by teams of students, and. ea Ё 
schedule was both coded and checked. The majority 0 f 
the schedules were checked once again, and a sample 0 
Over 2,500 schedules showed an error of less than oi 
The coded schedules were then despatched to the Glas 
gow office of the British Tabulating Machine Күш е 
Where the cards were punched; and the sociological data 


я ith 
were subsequently sorted and classified on the Holleri 
counter-sorter at Moray House. 


APPENDIX 1 
MARKING ARRANGEMENTS 


1. The marking of tests is most quickly done by teams of 
14 persons, each person marking or checking one page. It is 
recommended that one be solely engaged in marking the first. 
page, another solely on the second, and so on. 

2. The best division of labour within each team is as follows: 

Nos. 1 and 2 Mark and check page 3 (the picture test) 


Nos. 3 and 4 3301252 » » 4 
Nos. 5 and 6 y 4% » s 
Nos. 7 and 8 з Њу » 552 9 
Nos. 9 and то » » » 3». yi 
Nos. 11 and 12 » 8 


Nos. 13 and 14 Check the addition, enter the scores in boxes 
P and V, and the serial number, on the 
schedule, and check that the serial number 
on test and schedule correspond. 

3. A team of 8 persons is also satisfactory. If the half-team 
of 8 is being used, each pair should mark and check two pages 
of the test before passing it on to the next pair. The last pair, 
Nos. 7 and 8, should still check the addition and enter the 
scores and serial number on the schedules. 

4. If a single person is marking a set of tests, it is recom- 
mended that he correct the first page of the tests, then return 
and correct the second page of the tests, and so on. The 
marking key is thereby mote easily memorised. 

5. The schedules should accompany each batch of tests 
being marked. Tests and schedules should be arranged in the 
same order and serially numbered within the school, i.e. for 
each school the numbering should start afresh at 1. Teachers 
were requested to arrange the tests and schedules in alpha- 
betical order, boys first and then girls, but this may not have 


been done in all cases. 
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APPENDIX П 


MARKING INSTRUCTIONS 


т. Each marker and checker will receive a copy of ke 
answer key and notes for correction. "These must be ei 
followed, even if occasionally a case arises where some ot = 
answer appears plausible. The only permissible answers я 
those given in the marking key and in the notes for не расата 
The answer must be complete, and in full agreement wit! 4 
marking key before it is marked correct. If more than Эх 
answer is given, it is wrong; if the pupil’s answer is not clea : 
itis wrong. Only when the pupil gives the correct жі 
clearly (and no other answer), but in a form other than t + 
tequired by the test, is the answer marked correct, e.g. the 
pupil writes the correct word instead of underlining it. — 

2. Tests are best marked with a coloured pencil. Each aten 
correct should be marked in the right hand margin with 5 
long dash (---). This is better than a tick (М). No mar 
should be made against incorrect or omitted answets. 

The marker’s mark in ted pencil is put opposite each correct 


answer. The total of the correct answers is then entered at the 
foot of the page and in the appropriate space on the front page 
of the test. "The test is the: 


in di omplete re-marking of the test 
in differently coloured Pencil. Dashes should be entered as 


shown ( mE T) the checker’s dash Projecting beyond that of 
the original marker’s, 


Page and total addition should be 
checked throughout, Agreement of the two sets of marks, 
ie. checker's and marker's, 4 


Е : 065 not ensure that the addition 

is necessarily correct, Checkers should aim at ignoring the 
5 

marker’s marks, and be Оп the alert бог Correct answers un- 

marked by the marker. 


assed о next 
marker, open at the next unmarked р п to the 


age, 
1 The Intelligence of Scottish Child; 


ren, Dp. 143-6, 
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4. It is recommended that the scores should be entered in 
the sociological schedules immediately the marking is com- 
pleted. For this purpose the schedules will be issued with each 
batch of tests, and it is important that the order should be 
kept the same for schedules and tests. If a team of markers 
and checkers is engaged, one member should be allocated to 
the duty of checking the addition on the front page and of 
entering the scores in the schedule. The serial number should 
also be checked and entered at the foot of the schedule. 
The total score for the picture test (p. 3) is entered in the 
box marked P on the sociological schedule, and the total for 
the rest of the test in the box marked V. See that the schedule 
is for the same pupil as the test. 

If the score in the verbal test is, for example, 65, enter 6 
in the first box and 5 in the second, but if the score is less 
than то, enter о in the first box and the unit in the second, e.g. 


а score of 5 is entered as 05. 


If there is a sociological schedule but no test, the assump- 
tion is that the pupil was absent. The entry in boxes P and V 
of the schedule should be X, XX. In the case of a mentally 
or physically handicapped child who has not attempted the 
test, the entry should be Y, YY. 

The serial number should be entered on the schedule on 
the same principle, e.g. оот, ото, 100. 


APPENDIX Ш 
GENERAL CODING INSTRUCTIONS 


1. The process of coding consists of converting the infor- 
mation given in the sociological schedules into a system of 
numbers, е. г.“ Boy ” may Бе coded as 1, " Girl” as 2. These 
numbers ate subsequently punched on cards, so that they may 
be counted and sorted by machine. А 

2. These code numbers are to be ват entered in the boxes 
in the right-hand margin of the schedules. The boxes are not 
always exactly opposite the question asked, so it is important 
to see that the code number is entered in the correct box. 


Ink is better than pencil. 


* му} 
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Detailed instructions are issued on separate sheets, but the 
following rules apply: | 

(а) АП boxes must be filled, e.g. if there are three boxes 
and the code number is 7, the entry is 007; or if the 
code number is 30, the entry is 030. 

(b) * Direct entry” means that the number given as the 
answer is entered in the box, e.g. “ Official number 
of school” is given as 103; the entry is o103. 

(c) If the answer is not given in the schedule and cannot be 
worked out from other answers, code number is X. 
X means “Information not available >. 


N.B. This does not apply to Item 9 (Date of birth). 

4. The schedules have been divided into five sections and 
a separate coding instruction issued for each section. Coders, 
therefore, should work in groups of ten, one pair coding and 
checking for each section. The first of each pair should code 
the answer, and the second check by translating the code 
number back into the original answer and checking that it is 
correct. (For tandom-sample schedules, which will be coded 


separately, there are Seven sections, and teams will therefore 
consist of fourteen members, 


5. These separate codin 
tions as to code numbers 
and follow them exactly. 


8 instructions give detailed direc- 
to be used. Read them very carefully 


| 


VI 
RESULTS OF GROUP TEST 


In the 1932 Scottish mental survey the attempt was made 
to test a complete year group of Scottish pupils, those 
born in 1921. This group included mentally defective 
children and such types of the physically defective as 
could reasonably be expected to attempt the test.! Test 
scores were therefore available for almost all born in 
1921 who were attending school оп 1st June 1932, and 
from these scores were compiled the tables of results 
which appear in The Intelligence of Scottish Children. 


NUMBERS TESTED IN 1947 


In the 1947 survey the net was mote widely cast. The 
schools were requested to complete a sociological sche- 
dule (see Appendix I, pp. 36-7) for each. pupil on the 
roll at the date of the test, 4th June 1947, whether 
the pupil was actually present to take the test on that 
day or not. The test scores of the absentee pupils were 
recorded as X, XX. The sociological schedule was also 
completed for pupils who, in the opinion of the school 
authorities, were unable to do the test by reason of 
physical or mental defect. The test scores of such were 
recorded as Y, YY. й 

In all, schedules were completed for 75,451 pupils. 
The procedure by which the information contained in 
these schedules was coded and transferred to punched 
cards for classification by the Hollerith counter-sorter has 

1 The Intelligence of Scottish Children, pp. 22-3. 
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already been described. Before tables of results a 
able with those of the 1932 survey could be constructed, 
however, it was found that the data for a certain number 
of pupils had to be discarded as incomplete in £v 
respect. The sex of 16 and the month of birth of 21 ha 

not been recorded. The verbal test scores of 24 wete 
clearly in error (e.g. test scores of 81 out of a possible 
of 76), and the scores of a further 165 had not been 
recorded. The majority of this latter group can be ac- 
counted for by some two or three schools. where the 
internal evidence from the test scripts clearly suggested 
that the test had not been administered in a proper man- 
ner. The test scores of such cases were not included. 
Finally, during the process of sorting, 14 cards were 
damaged, some irreparably. When the above cases аге 
deducted from the total of 75,451, we are left with 75,211 
pupils whose sex, month of birth and verbal test scotes 
are known. Though it is possible that the errors and 
omissions of some of the 240 discarded сазез Не above 
might have been discovered and rectified, this would have 
involved considerable time and labour, with the result 
that the publication of this report would have been un- 
duly delayed: For the same reason, the scores on the 


picture test (pp. 2-3 of the test) have not been included 
in the present report, 

Two further points require mention. Of the 75,211 
pupils, 4,406, or 5-86%, were absent on the day of the 
test;! their scores appea 


газ ХХ in the tables of test 
* For comparison with the 1932 survey the following data are given: 

| (ре : 
@ Scottish Education 


і iii) | (іі) as (ІШ) as 
Registrar- Department? s ; 
Ni D 
Date of Generals Official Number ar Wo 2 И 1 
Survey Estimate оп Registers Test 
1947 80,300 76,330 о 
, ,8 А š 
1932 100,300 96,028 D ed REM 
* The Department's figures refer to a sli we қ 


and apply only to pupils on the Tegisters 
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scores that follow. The 294 boys and 238 girls with 
scores recorded as YY, however, presented a minor prob- 
lem, as they constitute a category which did not appear 
in the 1932 survey results. Such evidence as there is 
leads to the conclusion that they constitute a group of 
somewhat lower intelligence than those in 1932 who 
attempted to do the test and obtained a score of zero.* 

It was decided, however, for the purposes of compari- 
son to amalgamate the YY scores with the zero scores, 
and, unless otherwise stated, the score group o-9 includes 
the YY scores. In all other respects the tables of the 
1947 survey data presented below are directly compat- 
able with the corresponding tables for the 1932 survey, 
and the calculations made on the two sets of results 
follow exactly the same procedures. 


GROUP-TEST SCORES 


Table IV gives the verbal test scores for 70,805 pupils 
born in each month throughout 1936. Table V gives 
the same data for the 87,498 born in 1921 who were 
tested in the 1932 survey. Tables VI and VII give the 
same data for boys only, and Tables VIII and IX for 
girls only. 


1 A sample of 289 scoring о-9 inclusive in the verbal test was taken 
from the 1932 survey. Of these, 38, ог 13:19, scored zero. A sample of 
231 with scores of o-9 and YY, and from the same area, was taken from 
the 1947 survey. Of these, 7:875 scored zero and 34:2% had scores of 
YY. As the number scoring YY is exceptionally high in this area, the 
corresponding figures for the whole 1947 survey probably give a safer 
basis for comparison. Of the 5,091 scoring o-9 and YY, 710, or 139%, 
scored zero, and 532, ог 10°5%, scored YY. Further, of those who were 
individually tested, the 8 who scored zero on the verbal test have a mean 
ТО of 68, and the 5 who scored YY have a mean IQ of 58. It would 
appear that the 1947 survey had dredged more deeply into the lower 
levels of intelligence. 
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DISTRIBUTION OF VERBAL TEST SCORE BY MONTH OF BIRTH 
Maximum 76 points 
TABLE IV 
Boys AND GIRLS BORN IN 1936 

9-9 10-19 20-29 30-39 40-49 50-59 60-69 70-76 Total xx Total 
Jan. 335 405 712 1142 1589 1271 487 зо 5971 329 6500 
Feb. 299 393 659 , 1186 1475 1114 529 26 5681 342 6023 
March 348 481 796 1370 168; 1311 496 20 6505 399 6904 
April 381 бот 823 1321 1653 1239 471 26 6415 357 6772 
Мау 413 550 888 1372 1608 i102 418 16 , 6367 421 6788 
Е 13072 " 1037 359 16 білі доз 6544 
July 427 568 805 1276 1466 993 269 19 5823 342 6165 
Aug. 434 552 897 1294 1333 913 253 18 5714 368 6082 
Sept. 438 577 868 1246 1312 818 226 9 5494 347 5841 
Oct. 464 649 ооо 1280 1325 781 206 то 5615 378 5995 
Nov. 529 66; 910 1216 122; 732 195 6 5480 336 5816 
Dec. 557 699 996 1289 1261 Ө6 156 у 5599 384 5983 


5991 6589 10078 15299 1755) 11947 406) 201 7080; 4406 75211 


TABLE У 


Boys Амр GIRLS BORN IN 1921 
о-9 10-19 20-29 
Jan. 326 біт 


“Feb. ЛЫГ 
March 414 68r 


39-59 40-49 59-59 60-69 70-76 ‘Total 
979 1596 1790 


1328 дог 17 7048 
959 1491 1653 


1145 378 16 6604 


У 1200 1720 І 

April 923 1226 7543 

ae 492 79 1199 1864 1987 156 За Es 7964 
ау $29 857 1321 5 369 9 


June 544 1820 а 2214 1979 1169 334 тї 8114 
11863: 611: 22870255 что чоо 267 15 7542 


Aug. 517 88 1274. 1784 1648 877 228 8 7205 

Sept. 554 DEM. те або 343 187 9 — 

босоо ЕЛ Ші: ЗУ 72 190 3 то2 

Nov. 637 у, = HERO аот И 058 159 6 6928 
12 

Dec. тув 1189 28: us 1381 652 165 10 6750 


1441 635 146 


6323 10102 т 
488 
А > 20346 11646 3176 1335 87498 


20889 
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DISTRIBUTION OF VERBAL TEST SCORE BY MONTH OF BIRTH 


TABLE VI 


Boys BORN IN 1936 

9-9 10-19 20-29 30-39 40-49 50-59 60-69 70-76 Total хх Total 
Jan. 212 221 373 569 754 642 239 18 3028 158 3186 
Feb, шош 238 326 579 то 548 264 9 2876 166 зода 
March 214 252 411 680 828 бб 255 12 3313 зо 3514 
Ар 251 256 438 645 793 616 250 13 3262 193 3455 
May 265 303 449 687 748 534 211 12 3209 213 3422 
June 282 287 408 654 737 507 178 8 3061 219 3280 
July 264 286 дот 627 702 470 146 10 2906 165 зог 
Aug. 28; 315 450 бот 654 450 116 11 2880 191 3071 
Sept. 266 326 438 622 644 416 126 6 2844 156 3000 
Oct, 273 350 438 659 620 396 109 6 2860 176 3036 
Nov. 325 361 479 574 551 370 93 э 2756 167 2923 
Dec. 354 387 495 596 боо 309 | 70 3 2814 184 | 2998 

3191 3582 5106 7493 8350 5919 2057 111 35800 2180 37998 


TABLE VII 


Boys BORN IN 1921 


0-9 10-19 20-20 30-39 40-49 50-59 60-69 70-76 Total 


Jan, 180 317 478 755 881 700 230 то 3551 
Feb. 219 295 439 737 798 боо 217 ло 3315 
March 240 341 582 80 997 635 1810 543 3725 
April 288 499 580 884 1008 660 205 · 7 4041 
May 300 439 669 940 985 620 188 7 4148 
June 308 417 599 909 851 571 152 то~ 3817 
July зо; 417 622 870 824 506 141 3 3688 
Aug. 264 45 607 824 829 458 199 7 3m 
Sept. 327 — 473 бо 857 79 49 102 2 3652 
Oct 338 487 603 825 754 380 87 4 3478 
Nov. 358 480 647 824 660 329 94 7 3399 
Dec. 441 604 717 868 755 349 88 3 3795 

3568 5104 7263 10123 10064 6207 1800 81 44210 
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` DISTRIBUTION 


Jan. 
Feb, 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


9:9 
123 
97 
134 
130 
148 
184 
163 
151 
172 
191 
204 
205 
1900 


9:9 
146 
155 
174 
204 
229 
236 
230 
253 
227 
285 
279 
337 
2755 


ТАВГЕ УШ 
GIRLS BORN IN 1936 
10-19 20-29 30-39 40-49 50-59 60-69 70-76 
184 339 573 835 629 248 12 
155 333 697 76; 566 26; 17 
229 38; боо 8; буо 241 8 
245 385 676 860 623 221 13 
247 439 68; 860 568 207 4 
260 416 655 848 530 181 8 
282 доа 640 764 523 123 9 
237 447 693 699 463 137 7 
251 430 624 668 402 тоо 3 
299 462 621 696 385 97 4 
396 431 642 674. 362 102 3 
312 501 693 66r 327 86 2 
3007 4972 7806 9185 6028 2008 go 
TABLE IX 
GIRLS BORN IN 1921 
10-19 20-29 30-39 40-49 50-99 
294 297 841 909 628 
2 
ae 
p бї 90 966 591 
ео “Бю! 979»: бод 
Е 7? 974 94 54% 
412 632 926 
900 499 
434 652 914 824 371 
Es 654 943 851 
405 
447 712 896 757 я 
248 661 857 810 2 
495 біз 4; dis 249 
58; 770 959 6 303 
4998 76 А 286 
19766 10282 5439 


OF VERBAL TEST SCORE BY MONTH OF BIRTH 


Total 


2943 
2805 
3192 
3153 
3158 
3080 
2917 
2834 
2650 
2755 
2724 
2785 
34996 


60-69 
171 
161 
167 
164 
146 
115 

87 
78 
88 
72 
69 
58 

1376 


эээ 


мл 
N 
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Disregarding for the present differences in age, and not 
taking the absentees into account, we obtain comparative 
measures of the test scores in the x 947 and 1932 surveys. 
These are given below in Table Х. 


TABLE X 


Means, STANDARD DEVIATIONS AND MEDIAN SCORES 
OF 1947 AND 1932 SURVEYS 


Date of Survey | Sex No. of Cases Mean SD. Median 


1947 Both 70,805 36741 163102 38:42 
1932 . 971498 34497 15481 3546 
1947 Boys 35,809 35.880 16:68 37:54 
1932 44210 34503 15:92 — 35:60 
1947 Girls 34096 37622 1544 3926 
1932: 43,288 34409 1502 5532 


, Examination of Table X reveals several points of 
Interest. First is the fact that the mean score of all the 
1947 pupils has increased by 2:284 points of score over 
пе corresponding value for the 1932 survey. A very 
tough estimate would give this increase as equivalent to 
about two points of IQ. Secondly, though the average 
Scores of both boys and girls are higher for 1947 than 
for 1952, the major proportion of the increase has been 
contributed by the girls, who have converted what was 
а very slight inferiority in 1932 into a significant superi- 
otity over the boys іп 1947. The mean score of the 1947. 
boys exceeds that of the 1932 boys by 1377 points, while 
the mean scote of the 1947 211$ is higher than that of the 
1932 girls by 3-213 points of score. Finally, the standard 
eviation, which is a measure of the spread, or degtee of 
dispersion, of the scores of the group tested, also shows 
an increase over the 1932 value. This increase, however, 
is mainly due to the boys, among whom there was in 
1932 a gteater range or scatter of intelligence than among 
the girls; in 1947 this feature is still present, but in a more 
marked degree. This difference between the spread of 
H 
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ability between boys and girls can be further illustrated 
‘by the fact that, even though the girls’ average score 15 
higher, there are still 2-1% of the boys scoring 65 marks 
or more in the test, as compared with 1-896 of the girls. 
A comparison of the distributions of the test scores for 
the 1947 and 1932 surveys is given in graphical form in 
Fig. 1, where the 1932 frequencies have been proportion- 
ately adjusted to make them comparable with the 1947 


data, the total number of cases therefore becoming 70,805 
for both distributions. 


Frequency 
(ооо) 
20 
— 1947 SURVEY 
КЕЗ Lum ә |952 SURVEY 
16 
14 
12 
10 
8 
6 
4 
2 
о : == 1 1 В ~ a) 
Це) го зо 40 50 60 70 76 


Test Score 


Fic. 1. DISTRIBUTION oF VERBAL TEST SCORES FOR ALL PUPILS: 
1947 AND 1932 SURVEYS 


Fig. 2 shows the distribution of test scores of the 
1947 boys and girls Separately, 


: without adjustment of 
frequencies. 

In these two graphs, the features which we have ob- 
served above ate perhaps more clearly demonstrated. A 
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Frequency 
(ооо) 


> TAL T T UN ын т: 
lo 20 30 40 50 60 70 76 


Test Score 


Fic. 2. DISTRIBUTION ов VERBAL Test Scores For Boys AND GIRLS (1947) 


discussion of the possible reasons for, and implications 
Of, these differences is reserved for later consideration; 
but it should be mentioned here that the differences be- 
tween the 1947 and 1932 results, and between the 1947 
boys and girls, as shown in Table X, are all statistically 
Significant, and the probability of their being chance dif- 
ferences is almost infinitesimal. The difference between 
the 1947 and 1932 means for all, for example, is over 28 
times its standard error, and the least difference, that 
between 1947 and 1932 girls’ standard deviations, is 4:3 
times its standard error. у 

So far we have been comparing the results from the 
two surveys without taking into account the ages of the 
pupils. It is well known, however, that the average 
Scotes in such intelligence tests Increase with age, and an 
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е difference of even one month will show an арргесі- 
Ane difference of score. In The Intelligence of Scottish 
Children (pp. 69-70) tables are presented giving the зоо 
obtained at monthly intetvals of age, at various leve. 5 
of ability. It has not been considered necessary to терс 
these calculations in full for the 1947 survey, only 1 
90, 84, 5o (median), тб and то percentile levels being 
calculated on this occasion. Table XI presents the a 
for the boys, and Table ХП for the girls. In Table a 
the data for boys and girls are combined, and in Ta 
XIV are given the Corresponding figures for the 84, E 
and 16 percentiles from the 1932 survey. Throughout, 
ages have been calculated to the nearest half month. 


TABLE XI 
BOYS BORN ім 1936 
Age on 
Bornin Рау of Test Percentiles 
in Months то 16 50 84 99 

January 136} 1316 2088 | 4134 5596 5879 
February 1353 131790 2012 4081 56:08 59:23 
March 1341 1415 агоб доо 5952 5853 
April 1331 1244 19:84 4002 55:30 58:47 
Мау 132} 11:34 1770 — 38:05 5406 57:67 
June 1311 10:34 16:74 3796 зет 5713 
Тау ТАИ ТУСУ 1655 3751 5293 5664 
August 129} 9°66 1514 36:02 52:08 55:92 
September 1284 10:06 | 15:30 3380 | 51:73 5984 
October 127% 


718 
ӨЖӘ 71477 3510 508% 5у1 

November 1263 798 12571 33:21 5018 | 5465 
December 1251 745 1199 32°37 4836 52:76 
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Percentiles 
50 
4252 
42°25 
4135 
4113 
40°20 
39°82 
38:89 
37790 
37°06 
36-35 
36:06 


TABLE XII 
GIRLS BORN IN 1936 
Age on 
Day of Test 

Born in in Months то 16 
January 136% 188І 2433 
February 1353 20:36 25841 
March 1344 — 1759 2334 
April 1334 1706 22:86 
May 1321 16:29 22:01 
June 1313 1427 20:67 
July 1304 14:06 20:04 
August 1294 15:09 20:06 
September 1284 13:21 19:52 
October 1274 1253 17:85 
November 126} 11-74 | 17:08 
December 125% 11:92 17:28 


34°93 


Percentiles 
50 
41:96 
41:56 
41:03 
40°60 
39°21 
38°94 
38:21 
37:03 
36:43 
3571 


TABLE XIII 
Boys AND GIRLS BORN IN 1936 
„Аре on 
Born in Day of Test 
in Months то 16 

January 136% 1597 2252 
February 135 © 1635 2279 
March 1341 15:79 2216 
April 133} — 1470 | 21'25 
Мау 1325 13:57 2013 
June 1313 1221 18:94 
July 1304 12:23 1839 
August 129% 11:99 18:20 
September 1283 11:43 17:14 
October 127} iroo | 16:19 
November 126% 9:78 1471 


December 1254 9:54 14°35 


3471 
33°75 


84 
56:15 
5655 
55°47 
55:16 
54°32 
53°77 
53'10 
52:82 
5751 
59:67 
50°36 
49°04 


84 
56-05 
56:32 
5559 
5523 
54°19 
53:64 
53°02 
5245 
51:63 
50:76 
50:27 
48:72 


90 
58:95 
59°56 
58:42 
58:20 
57°65 
57:26 
5645 
56-49 
5547 
54°97 
54°88 
53°67 


90 
58:87 
59°38 
5847 
5833 
57:66 
5719 
56-54 
56-21 
55:66 
55:08 
5476 
53:23 
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TABLE XIV 
Boys AND GIRLS BORN IN 1921 
„Аре on 

Bornin Day of Test Percentiles 

in Months 16 50 84 
January 136% 21:45 39:57 54°16 
February 1354 20°49 38:76 53:71 
March 134% 20°43 38:08 52°75 
April 1334 19:53 37:61 52'41 
Мау 1321 18:48 36:56 51735 
June 131} 17°49 35:86 50:86 
July 130} 16:76 34:78 49'26 
August 129} 16:68 34°48 48:82 
September 1284 15:83 33°52 4832 
October 127} 14:69 33:32 4791 
November 1261 14:01 32°38 47°53 
December 125% 13:06 31'14 46:61 


From these tables the regression equations were found 
for each of the percentile ranks (P.R.) given above. The 
method used was that described in The Intelligence of 5 cot- 
. ish Children (Appendix УП, р. 153). The regression 

equation is that of the “ best fitting ” straight line for 
each of the twelve monthly values at each of the pet- 
centile levels. The equations for these lines are given 
below. The small differences in the number of children 
born in the different months have been ignored, as these 
have no significant effect on the final values. 

Р.В. All 


Boys Girls 
99 1947 5-55104-10 022 S—:525a— 11:991 5 =-498а – 8:405 
2932: 5 =-бта— 25:0 5=-674—341 


84 1947 5 =-672а— 34:930 S=6 “30 
Ж “0784-3792 S—:668a— 34'303 

1932 5 -ТоВа- 42-396 S=-7254— 4413 S =-680a— 39°36 

59 1947 S =-761а – 61-380 S —.8r a 
2% 94- 69840 | 5 -'708а- 53'753 

1932 5--7зда- 61-349 S=-786a— 67:38 Mm T 

16 1947 5 =-8ода - 87-140 S—.g 

—'937a— 92° =. — 35:994 

ми ЗИ SIMI ET зенит 
то 1947 5--б4ба- 71:695 


S=-562a— ба. 
1525 4 — 62-789 


S=+746a— 82:548 
5-<ҙ4-6о6 7220 


S=+57a— 61:7 
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In these equations the coefficient of a (age in months) is 
the age allowance рег month; thus boys born in January 
will, at the 50 percentile level or median, score on the 
average о 819 points more than the boys born in February, 
who are a month younger; or, to put the same statement 
In another form, the score for boys of about average 
intelligence will increase by 0-819 points per month of 
age. It will be noted that the age allowance is not uni- 
form for all levels of ability; it is least at the extremes 
and greatest in the region of the 16 percentile. 

Figure 3 shows the regression lines derived from 
these equations for the 1947 boys and the 1947 girls 
respectively. 
alt is interesting to note that the superiority of the girls 
15 most marked in the lower levels of score, the 90 and 
84 percentiles for boys and girls lying so close together 
that it is not possible to represent them separately on 
this scale. The higher average score of the girls, there- 
fore, does not denote a uniform supetiority of the girls 
Ovet the boys; it is rather the result of there being rela- 
üvely fewer girls in the low-scoring groups. As pre- 
viously pointed out, there are proportionately more boys 
than girls in the group making the highest scores in the 
test; but, on the other hand, the poorest 10% of the girls 
teach a score of about 1 5 as their upper limit, whereas 
the poorest 10% of the boys only reach a score of то 
points аз their upper limit. There are, in fact, somewhat 
more very bright boys than very bright girls, but con- 
Siderably more dull boys than dull girls. The greater 
Spread of ability among the boys is again evident. 

Figure 4, similarly, shows the regression lines for all 


in 1947 and 1932. 

The values for the 1932 survey were taken from The 
Intelligence of Scottish Children (р. 64), where the equa- 
tions for the 84, 50 and 16 percentiles are given. It will 
be observed that there is comparatively little difference 
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Score 
Maximum 76 3 
65r | 
—— BOYS 
=--- 61815 155 
во! 
BOYS 155 
55 
150 
50r 


Month of Birth 
Fic. 3. REGRESSION Lings в 
(Test score 


Ок Boys AND G; 


PE 


GROUP-TEST RESULTS 


Score 
Maximum 76 
65r 


——- 1947 SURVEY 


4 у Јап. 


Month of Birth 


Fic, 4. REGRESSION LINES FOR 1947 AND 1932 (ALL Рори) 
(Test score on age by months) 
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between the two surveys in the rate of increase of score 
with age. As would be expected from the results pre- 
viously given, the values for 1947 are consistently higher 
than the corresponding 1932 values. The increase is not 
quite uniform, being greater at the 84 and 5o percentiles 
than at the 16 percentile level. Otherwise the figure 
shows no unusual or unexpected features. 


THE SIX-DAY SAMPLE 


As reported in Chapter IV, the children born on the 
first day of the even-numbered months of 1936, num- 
bering 1,215, were each given an individual intelligence 
test, in addition to the group test. The group-test scores 
of 1,120 of these are known, the remainder being absent 
from school on the day of the group test. The question 
therefore is, how far ate the 1,120 children in the six-day 
sample a good representation of the whole population of 
Scottish eleven-yeat-olds. The comparative scores for 


the six-day sample and for the whole survey group ate 
given in Table XV. 


TABLE ХУ 
Six-DAY SAMPLE AND Аш, ELEVEN-YEAR-OLDS 
All Boys Girls 
Six-Day N Men SD. м Mean Sp. М Mean 80. 
Whole 7 15120 3727 1896 уду 3683 1688 575 3770 15°02 


Survey 70,805 36:69 16:05 35,809 35:81 16:65 34,996 3759 15°35 


It will be noted that 
differ slightly from thos 
Since the 


ten, the 1947 scores, when bein: i 
com he 1932 
results, were also grou rud ju м. ái 


six-day sample, h : 
Е р. ane S Owever, have been arranged in groups 


the purpose of this com- 
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the two sets of 1947 results are accordingly due to the 
different basis of computation. 

At a first glance no great discrepancies between the 
means of the six-day sample and those for the whole 
Survey ate observable. The means of the two groups of 
boys differ by 1-02 points, this being the largest differ- 
ence. To ascertain whether such differences indicate any 
teal bias in the sample, various statistical tests of signi- 
ficance were applied to the data. None of the differences 
Observed in Table XV was found to be significant. The 
difference between the boys’ means is 1-40 times its 
standard error, and the difference between the means of 
the boys and girls combined, o:58 points, is 1-20 times 
its standard error; all the other differences are less than 
their own standard error.’ The distributions of the group- 
test scores of the sample were compared with those of 
the whole survey group by Dr D. М. Lawley, using the 
x (chi squared) technique; and again the differences were 
not significant. 

Finally, the distribution of age by month of birth in the 
sample was compared with that for the whole group. The 
А? test again showed по significant difference (P —:25). 
As the median age of the sample is the same as that of the 
whole group, and the incidence of the dates of birth 
throughout the year for the sample is equivalent to that 
of the whole survey group, it follows that the compari- 
Sons between the test scores of the samples and all the 
Survey can be made without any adjustments for age 
allowance. We have also seen that the test scores of the 
six-day sample do not significantly differ from those of the 
whole population tested. The six-day sample has, in fact, 


1 The ratio of the difference between two measures and the standard 
error of the difference indicates the probability of the difference being 
a chance one. The usual practice is to require such differences to be at 
least twice, and on stricter standards at least three times, their standard 
errors, before it can reasonably be assumed that chance factors are not 


operative. 
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been an adequately representative sample of the eleven- 
yeat-old population in respect of their verbal intelligence 
test scores. As the method of selecting the sample group 
for individual testing was the subject of considerable dis- 
cussion when the 1947 survey was being planned, it 15 
gratifying to find that the method of selection finally 
chosen has proved to be so satisfactory in practice. 


THE ANSWER PATTERN 


In The Intelligence of Scottish Children (рр. 87-8) appears 
a list of the number of times each item of the test ы 
correctly answered by а group of 500 boys and 500 girls 
chosen at random. A similar table for 2 зо boys and 250 
gitls from the 1947 survey is presented below. Of each 
Sex, 80 were taken from the cities and the remainder 
from the thirty-one counties, this being approximately 
the proportion of city and county pupils in the whole 
sutvey. Within these limits the scripts were chosen at 
random. The scripts so selected turn out to be those of 
à somewhat superior Broup, the mean score of 38:176 
being higher than that of the whole survey group. This 
difference is, however, neither very large nor уегу sig- 


nificant, being, in fact, smaller than that for the 1932 
gtoup whose test Sctipts were analysed. In any case, 
this difference of mean has comparatively little bearing оп 
the comparisons which can be based on the answer pat- 


Which ade so fat. 
on the data below is to esti ot 


6 1947 and 1932 lists shows 
of correspondence. > А father remarkable degree 


Question 
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ANSWER PATTERN (1947) 


VERBAL ТЕзт—Момвев CORRECT 


Cities 
Boys Girls 
75 73 
69 72 
31 37 
73 76 
58 56 
62 66 
57 66 
jo 45 
33 37 
45 59 
57 62 
59 60 
60 62 
59 52 
39 48 
бо 68 
26 24 
22 10 
39 47 
31 25 
62 70 
30 37 
59 49 
57 58 
53 57 
22 27 
14 18 
20 14 
41 50 
26 23 
бо бт 
58 52 
56 58 
38 39, 
I 24 
52 62 
32 44 
26 ва 


Counties 
Boys Girls 
147 151 
141 16; 

697 89 
142 153 
128 146 
124 152 
128 159 
128 135 
75 112 

87 IIO 
139 155 
141 158 
133 147 
112 126 
107 120 
128 157 

37 55 

23 23 

85 117 

74 88 
130 145 
68 93 
100 120 
116 152 
тод 147 
58 87 
55 47 
43 чІЗ 
95 113 
59 67 
134 147 
122 147 
122 145 
66 60 
44 9% 
122 147 
70 113 
66 55 
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VERBAL Test—continued 


Cities Counties 
Question Boys Girls | Boys Girls All 
39 27 34 27 116 254 
40 33 ЗІ 68 91 223 
ж 65 63 133 153 414 
42 63 62 131 154 410 
43 54 53 Ms 138 361 
44a 39 31 4 95 229 
44b 15 15 49 66 145 
44c 17 то 40 38 105 
45 39 38 89 85 251 
46 26 28 7 Jo 201 
47 20 26 50 51 147 
48 27 22 58 62 169 
49 6o 61 128 151 400 
59 38 43 86 тїї 278 
25 13 12 35 35 94 
52 49 45 85 110 280 
53 19 19 52 64 154 
54 jo 57 114 142 363 
55 33 50 73 113 269 
56a 14 22 6 
50 70 15 
2 4 4% 39 104 99 290 
56с то 8 41 42 тот 
21 19 1; 35 30 90 
58 23 16 48 54 141 
59 14 10 40 бт т2$ 
бо 41 
41 81 95 258 
Os o) 27 58 8 1 
e 2 [ 5 95 
63 E 3 53 84 194 
6 Е 5 21 33 72 
d 19 9 16 тї 46 
66a Е 1 14 16 41 
66 4 é ~ a2 Е: 
6 19 3 
ed 22 D 87 108 261 
69 24 до 59 148 
79 4 S: 62 79 180 
UNE CL о NI T E NS 
TOTAL 2,741 2,876 6 5 87 217 
MEAN 3426 924 7,347 10,088 
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PICTURE TEST—NUMBER CORRECT 


Cities Counties 

Question Boys Girls Boys Girls All 
I 76 75 161 169 481 
2 76 76 159 169 480 
3 71 тї 153 160 455 
4 74 75 149 158 456 
5 77 75 154 161 467 
6 75 73 150 162 460 
7 59 49 107 шар 229; 
8 59 62 128 145 394 
9 37 45 до 107 279 

TOTAL 595 бот 1,251 1,355 3,802 

MEAN 744 тя 736 797 тбо 


Before concluding this chapter acknowledgment must 
be made of the assistance received from Miss C. Smith, 
M.A., and Messrs A. Nimmo and С. McKechnie іп 
connection with operating the Hollerith counter-sorter 
at Moray House. Particular acknowledgment must also 
be made of the assistance given by Dr D. A. Walker, 
Deputy Director of Education for Fife. Most of the 
computations necessary in the preparation of this chap- 
ter were independently verified by Dr Walker. 


ҮП 
INTELLIGENCE AND FAMILY SIZE 


Tue object of this chapter is to present the data, as far 
as they are yet available, which have a bearing on the 
association of test score with size of family and with 
position in family. The conclusion seems unavoidable 
that family size and intelligence test score ate negatively 
associated, but conclusions about the influence of posi- 
tion in family ate tentative only and must be received 
with caution until more detailed analyses, especially of 
the thirty-six-day sample, are presented in a later volume. 

Table XVI (pp. 102-6) gives, separately for boys and 
gitls, the distribution of score in the group test for each 
position in each size of family. The scotes are given in 
groups of five. The cases labelled YY ate those children 
whose teachers certified that they could make no attempt 
at the test. These were classed, in calculations, together 
with the group of children scoring о-4 marks. The cases 
labelled XX аге absentees for whom, therefore, no group- 
test score is available. They were omitted in all calcula- 
tions of mean score and the like. 

From the details in Table ХУІ the mean group-test score 
can be calculated for each column, that is to say for each 
position in each size of family. This was done by cen- 
tring each group of five points of score at its mid-point, 
the group 50-54, for example, at 52. The bottom group, 
0-4, was thus centred at 2, so that the YY children, who 
were classed with this group, were thereby credited with 
a score of 20. The top group is exceptional in that it 
contains seven points, 70-76. It was nevettheless centted 
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at 72, partly to simplify the lengthy calculations, partly 
because in actual fact the top group contained few scores 
of 75 and 76. With these conventions the calculations 
give the results in Table XVII (р. тоў). 


TABLE XVI 
Gnour-Trsr Score ву SIZE or FAMILY AND PosrrioN ім FAMILY 
А Boys 
2 2 2 

ver 5 ЛЕЛ tob во: а 2 442248 
Score 

70-76 зо 26 13 11 8 8 3 5 2 

65-69 144 153 100 46 43 35 I] зо м її y 4 4 705 
EAEan 332 09% 480. 48: 36 so 46 4 оо 
55-59 402 441 364 232 188 166 76 бу 77 72 20 24 28 35 47 
59-54 537 644 437 325 236 230 13: 113 103 1/2 35 45 66 бо 56 
45-49 525 650 460 374 309 279 144 180 133 146 57 56 77 86 Вт 
Е 605 дави 576531; 247 176. 383 122 164 59 97 89 102 102 
35-39 385 485 379 311 296 219 164 1599 197 136 69 116 99 114 103 
30-34 310 379 245 253 273 187 124 167 1% 147 65 лот 114 106 76 
25-29, 259. 272 205 183 197 148 тоу rrr 131 108 Go 72 83 79 90 
20-24 185 211 169 137 142 113 ор 113 134 86 43 74 71 75 бї 
ОЕ Зо 138 2138 190 36 92 iet 69 34 64 64 63 48 
ЛОБЕ) 100. 90) 02 193 6$ 86 69 54 20 48 66 48 35 
5-9 98 120 7: 74 104 72 64 58 6 39 28 46 47 40 49 
0-4 83 94 72 86 до 76 39 бї 58 58 25 52 4o 41 44 
YY OLEI. 36 1$ 19 "16 Ш 18 9 172 7 во з 8 
XX 183 259 155 179 133 118 88 > 90 30 54 бт 49 54 


Total 4,158 4,987 3,542 2,962 


1. 2 t 
Verbal > T i = 8 
Score 


ы 


676 2,196 1,420 1,550 1,551 1,359 563 870 927 925 874 


7076 16 31 17 6 
65-69 137 102 90 41 
60-64 295 305 245 122 
-59 433 472 347 234 
5254 543 634 420 287 
45-49 599 700 522 365 
40-44 527 646 453 344 
35-39 360 532 357 336 
30-34 306 350 286 273 
25-29 196 257 193 197 
20-24 158 172 129 147 
15-19 108 117 91 118 
10-14 84 91 80 73 
5-9 54 66 45 54 
o4 42 44 36 34 
ҮҮ 18 54 м = 
хх 205 249 151 159 


Giris 
ва 
yi 4 1 
45 33 17 
103 101 38 
186 165 77 
295 247 116 
342 256 179 
349 299 175 
з 239 162 
30 203 142 
238 144 166 
133 по 9o 
110 94 73 
ЧА) 46 51 
45 29 27 
23% та: 
15 13 7 
148 113 71 


Total 4,081 4781 3,456 2,817 2,664 2,123 1,346 1 


і 2 4443448 
18 2 I 1 І 
14 10 3 2 5 8 5 
224 227 45 Ta 10 70:44, (6 
8 6 ог 25 27 37 35 4 
139 112 131 48 52 51 бт 56 
179 191 154 бі 72 90 80 114 
175 213 206 69 91 106 111 109 
205 185 165 86 ог тоб 118 112 
163 154 132 52 87 до 98 85 
id 137 114 53 91 73 99 64 
СВ че: 67 бог Gs. 69768 26 
1030 68 24 57 6; sx 53 
5 6 44 27 д 40 39 28 
24 28 29 31 23 27 37 24 
22 T8 29 12 20 26 23 30 
i > 
Bo a то: 5 ах, 16 


3477 1,504 1 


73 51 59 45 54 56 
371 618 802 854 897 855 


хх 
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TABLE XVI—continued 
Boys 
ба EEE та за ва ка 
І т т т 
X gm 3t 2 % 1 I 1 
2: в оло 4 Вт 3 4 5 5 т З 4 242 
7 12 В 14 18 19 і 3 I- 9 6 jy 18 г г иу по ония 
9 28 26 27 24-34 9 12 12 18, 9 10.27. 2 í > 9 571: 159 
26 28 43 38 31 40 10 13 24 18 20-17 29 3 2 8 12 и 191205 
25 37 53 58 62 57 7 15 25 30 16 28/44 2.5 10 15 (23) 10815 22 
28 42 68 49 48 57 6 13 37 26 29 до 38 7 10 25 19 19 15 17 
27 38 55 55 бі 66 4 12 32 48 37 32 23 2 § 12 17 20 27 23 18 
20 42 43 46 54 38 8 20 32 27 35 32 25 2 4 7 21 23 16 9 24 
16 31 28 45 38 51 12 17 39 32 21 29 28 1 т 12 15 ку ПОЛО 
ту 31 41 39 45 29 3 13 29 1; 27 27 22 2 4 13 Х2 ту 121118 ис 
17 33 41 28 28 зо 9 5 18 20 17 24 24 3 2 5 15 іг 12 100650 
16 21 25 34 32 25 8 7 14 19 30 18 17 3 4 512 19 т5 во 
11 22 32 36 30 26 2 7 19 19 30 19 19 6 9 8 12 16 25 17 13 
тИ тв а ж 30 15 42 3. +4 3: то $ "I RES 
12 33 31 28 34 32 5 14 19 25 15 20 25 3 12 15 16028 reer 
232 409 512 519 515 519 88 155 306 312 301 310347 27 48 109 189 101 211 169 184 
GiRLS 

ава а а а ка 

1 I 
x ҮЗ á $ d © ціа I та 
$0 «ӨЛІ в 40 3 т г 69 4 6 22152 IET 4 з 
3.03 16 17 x4 17. 8 Т3 X30 2 47 ТА: хо 2295 5 
13 19 28 34 28 30 5 11 10 15 21 13 15 2 2 3 3 9 8 12 10 
25 32 45 35 до 58 9 10 13 19 25 31 33 1 4 5 13 16 17 16 16 
26 46 63 бі 68 68 14 11 19 31 37 30 37 2 6 10 14 16 26 24 26 
24 39 64 72 бі 69 7 18 28 44 43 39 39 1 3 10 25 23 29 26 31 
23 29 63 59 70 62 8 25 31 32 40 44 37 6 9 12 21 37 23 22 23 
27 35 57 53 36 57 7 17 25 28 36 35 29 I 3 то 19 16 14 21 16 
15 42 33 38 54 38 8 12 25 22 34 22 22 І 4 10 14 27 26 18 13 
16 23 34 32 32 36 5 17 26 17 18 24 19 4 6 8 7 15 12 14 15 
6 23 26 39 27 23 І 8 13 23 30 15 17 4 8 17 13 15 10 
14 14 22 22 22 23 2 7 20 14 20 17 14 2 2 4 811 9 12 6 
В 16 17 19 18 16 2 5 12 па 18 13 8 з 4 7 у: 832 он 
npo Jg w © 2. поучна b ЖУК 2 I (207202 
15 29 29 36 26 43 4 9 20 29 м 32 28 2 5 5 14 19 14 8 9 


Total 222 373 510 530 513 549 75 161 250 312 342 326 313 26 54 


95 167 216 212 193 193 


104 THE TREND OF SCOTTISH INTELLIGENCE 


TABLE XV1—continued 


Boys 
vna $ $ $ $ 8 8 $ 8 $4 Ys Yo 18 1s 1o 1o 3o 16 10 Yr 1t 
Score 
79-16 1 
65-69 Xi. + 
60-64 1 1 X m2 Ir 2 H 1 
55-59 T we ша т 1 2 1 3 
50-54 ое ТОНН) 2 і 3 3 3 I 
45-49 PD 55102 5 ча гот $5 3 34 
4044 І 3 Я то м 974 8 1 2444554 
35-39 Im S 127 9. 7 15 i rc p б зе 
30-34 t 2 2 «3 14 8 10 8 5 3 4 8 8 5 8 2 4 
2529 Е 1 4 812 6 то 16 13 3 To41 И $55 
2024 Ur т 4 6 12 10 6 6 6 І 54 471 6 3 = 
РНЕ 275 18 4 32 2 1.71 LX -4 36 x4 Е 
10-14 А ноте 6 3, 8 f 5 2 15 25 І 
5-9 20 55 18 "Ет 1 52 6 3 $ 4 54 
о-4 IDOL 167ллл 83 286 4 9 ag 2 
ху І 3 ма 2 Е 4 s 1 
хх 1 22242711777) X0 ^2 у гтазоз 2 5-4 
Total 7 13 33 60119 120115 82 97 I 3 II 21 62 46 57 65 40 51 4 19 
(62:37) 

i 8 з г 
ушы 9 e 9 $ $ $ ЛИ ИК и ВИ ИУ РМ ВИ. 
79-76 т 
65-69 
60-64 т T un 5 1 
55-59 1 З еі 6 Я c 
59-54 I 5 2 12 
ЖӘН 304 бла зи 6 та a. ій 
40-44 3 3 бы 10 тї 20 8 2 45 5 i 3 3 H 2 
203971244711 24 1071; (22 17 1 2 $ 9 1 
30-34 3 11413 91319 3 6 2 Баг 
25-29 ae норсе ОО 1 5 i 3 8 2 
оа вст Ар 13 
15-19 3 4 411 8 то 17 $a ‚ uy a 2 
ЧЭ Аш, 0 З ae 3 NIC. 3 44 аз зае 2 
3:9. 45433775: ЯТ 478 5 201: 1 ич 1 Е 
232 i ATE TA T2452 541 
ҮҮ І "E до тона, 725 4 1 
хх 12703 13 15256 то 5 3 AM 
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TABLE XVI—vontinued 
Boys 


= Mom on нт 
== 
Lo ~ to н не x 
- м = | им цэ ~ ~ ~ 
ня v ез - на н - 
на win «8 на а - 
ч nn ~ д чек ма нн 
ч °з нам ча 
- „|+ з н 
5 
на «| + “з - 

e Е ча M нин че "- 
ян «је "б «де га ч 
ннн х а но ананюнини 
“на ЖЕ шін СЕТЕ ч 

a 
со мі ~ 
на + | © dw StH но а 
T^ оч ~ 9-8 - чо ^N ын 
гена e ч мычанн ч 
чече om | + E 8 wea a 
„| 4 E 
ja 
- ча = 
"сағ > n чо чч ен че ни 
ej 

з eee lke Зб M Eerie А 

н 

эх бээ мл ~ gi ч Nett мм m есу есу 
13 

нена 818 Дд ATA MO WM аман 
= 

чем гію iQ Номон NN муф му ч ч 

Ч КУ 
ана 9 9a = O FANANN 
- 

- ч с tall BRN MON Hoe уо 
at У Bey aQtratatatarta 
Тізҙин B ЕЕ SER OSLER TTR OTER 
no nd оо о nd ло мо я 
mane я Ёо Р Дочо RATS OSS 


2 812 6 6 4 612 


І 


9 18 13 14 ІІ 13 


3 10 12 


1 


Total 18 25 31 35 24 21 22 
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*Family size 14 


- Family size 15 
Family size 16 
Family size 17 
Family size 18 
Family size 19 


*Family size 14 
Family size 15 
Family size 16 
Family size 17 

* The figure 


in families of fifteen (b 
tenth child scores 27, t 


child 2. 
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TABLE XVI—continued 


Boys 


(6) 27, (7) 12, 12, 2, 2, (8) 37, 22, 2, 

(то) 37, 17, 12, 2, (тт) 2, (x2) 42, 32, 2, 2, 
(13) 42, 27, 27, 7, 2, (14) 22, 22; 

(8) 27, 17, 7, (то) 27, (xx) 22, 7, (12) 2; 
(6) 17, (о) 17, (то) 32, (12) 32; | 
(13) 2, (17) 17; 

(17) 7; | 
(19) YY. 


GirLS 


(5) 27, (6) 22, (7) хх, (8) 22, (9) 22, 

(то) 37, 37, (тт) 32, 7, (12) 42, 2, (13) 373 
(7) 17, (8) 57, 22, (9) 12, (то) xx, (xz) хх, 
(12) 2, (14) 17; 

(5) 42, (6) 2, (9) 12, (хо) 17, (тт) 47, 

(14) 27, (15) 52; 

(xz) 17, (12) 37. 


in the bracket denotes the position in the family. Ұша 
Oys) the three eighth children score 27, 17, 7» RE 
he two eleventh children 22, 7, and the twelft 


SuwwARY or TABLE XVI 


Boys 


GirLs 
Verbal — Size and Position Size and Position 
Score Known Unknown Known Unknown | 
70-76 III 9o ! 
65-69 636 2 548 2 
60-64 1,412 57 1,449 6 
55-59 2,402 14 2,463 7 
50-54 3,477 20 3,540 21 
45-49 4,041 24 4,471 39 
4044. | 4261 24 4,649 27 
35-39 3,963 32 4,236 37 
30-34 3,458 40 3,499 32 
25-29 2,781 26 2,783 19 
20-24 2,278 21 2,148 23 
15-19 1,075 27 Gon) % 
езі MO TEES 1,275 14 
5-9 1,415 18 891 15 
0-4 1,439 25 744 т 
ҮҮ 284 то 229 2 
т ЕН rp cce В 
=) == ис мы 
37,587 діт 


36,799 414 


TABLE XVII 
MEAN Скопр-Тезт SCORE FOR EACH POSITION IN EACH SIZE ов FAMILY 


Boys Gris Boys AND GIRLS 
All 


| Position Omit Nett Total Omit Nett Total Nett Total Mean Positions 
Sie No, xxcases №. Score No. xxcases No. Score No. Score Score inFamily 


| М 4,158 183 3,975 162,955 4,081 205 3,876 167,047 7,851 330,002 42:03 


20: 

1/2 4,987 259 4,728 194,601 4,781 249 4,532 193,144 9,260 387,835 41°88 ie 
Ша 3,542 155 3,387 138,529 3,456 151 3,305 139,535 6,692 278,064 4155 

2 4174 
1/3 2,962 179 2,783 107,256 2,817 159 2,658 104,131 5,441 211,387 38:85 
2/3 2,676 153 2,543 92,491 2,664 148 2,516 98,002 5,059 190,493 37°65 
3/3 2,196 118 2,078 77,421 2,123 113 2,010 79,680 4,088 157,101 38:43 

8:32 

МА 1,20 83 1,337 47,200 1,46 71 1,275 47,215 2,612 94,424 3615 3 
2/4 1550 83 1,467 49,520 1,477 89 1,388 49,326 2,855 98,855 34:63 
3/4 1,551 73 1,478 49,401 1,504 74 1,430 50,620 2,908 100,021 34:40 
4/4 1,359 90 1,269 44873 1371 73 15298 48,341 2,567 93,214 3631 

35°32 
1/5 63 30 533 Мл 618 51 убт 19,339 1,100 36,450 3314 
2/5 — 870 54 816 24442 802 50 743 24,301 1,559 48,743 31:27 
3/5 927 бї 866 26,632 854 4 809 26,993 1,675 53,625 32:01 
45 925 49 876 28,372 897 54 843 27,796 1,719 56,168 32:67 
55 874 54 820 26650 855 56 799 27,813 1,619 54463-3564 

3251 


1/6 232 12 220 6,650 222 15 207 6,704 427 13,354 31:27 
2/6 400 33 376 10,077 373 29 344 10,723 720 21,700 3014 
3/6 512 31 481 14,377 510 29 481 15,542 962 29,919 31°10 
4/6 519 28 дот 14247 530 36 494 15,373 985 29,620 3007 
5/6 515 34 481 14267 513 26 487 15534 968 20,801 30:79 


6/6 519 32 487 15,409 549 43 506 16,302 993 31,711 31:95 Я 
29 


1/7 88:4 5 83 2,406 75 4 т 2442 154 4848 3148 
4,232 161 9 152 4674 293 8,906 3040 
3/7 306 10 287 8,009 250 20 230 6,360 517 14,369 27:79 
4/7 312 25 287 8,164 312 29 283 8,826 570 16,990 2981 
5/7 301 15 286 7,412 342 Пп 331 9,622 617 17,034 2761 


6/7 310 20 290 8,015 326 2 294 8,813 584 16,828 28:81 
285 9195 607 19,449 3204 


7/7 347 25 322 10,254 313 28 
/ 6 A 2945 
1/8 27 o 27 629 26 2 24 58 $1 1,287 25°24 
28 48 з 45 100 54 у 49 1,408 94 2,508 26:68 
3/8 109 12 97 2564 95 5 90 2,510 187 5,074 27:13 
4/8 189 15 174 4,993 167 14 153 4346 327 9339 2856 
5/8 191 16 175 4,660 216 19 197 5,764 372 10,424 28:02 
6/8 211 28 183 4,951 212 14 198 5,826 381 10,777 28:29 
7/8 169 п 158 4,656 193 8 185 5759 343 EE 244 
8/8 184 17 167 4989 195 9 184 5878 35 , К 
6 
1/9 +: б 202 то 1 9 288 15 490 32" 7 
2/9 З о 13 426 5 = 21 547 34 973 а 
3/9 33 2 31 532 39 3 36 982 67 1,514 2258 
4/9 бо 4 56 1,252 бт 5 56 1,622 112 2,874 25 6 
5/9 219" хі 108 2101108 129 о 112 3,219 220 6,130 278 
6/9 120 7 113 3,071 114 6 108 2,021 221 6,092 27:57 
7/9 115 10 105 2,650 106 10 96 2,897 201 5,547 27°60 
8/9 82 2 Во 1,905 126 9 x 3,509 7197 НЬ ХОР 
22 ат! А D 
9/9 9r 9 88 2,476 129 3 126 43 4 гэт 
8,603 406 33 375 19306 702 18,909 26:94 
Ж % Ч) 369 4303 195 11 184 5,348 35 9,651 2123 
To. лүү и 56:57 с ШУ ый 2527 ЗИ 25°39 
over 12 Во И 71287 27567775 81 227 157 3,644 23°21 
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The fall in mean test score with increasing size of 
family is very evident from the foregoing tables: it is 


even more clearly seen when shown as a descending 
graph. 


ю N N - Ф Lu = ~ ч d o ~ 

о Хо ва 8 з Ф o à m ю «w 

Maxi 2 2 @ € м б а а ow s фи 

de num ж ю ку ю ю N м м N N ~ N 
Haaa 3-4 p 


50 


40 


30 


Test Score 


20 


9) 4: 8776 778 9 
Family Size 


MEAN SCORE ім Group TEST ов FAMILIES OF DIFFERENT SIZES 


о и 12 15 and over 


Fic. 5. 


or to be large because their 


INTELLIGENCE AND FAMILY SIZE 109 


sufficiently wide survey may be undertaken, in which the 
intelligence of parents is also estimated, but we did not 
venture to attempt this. One hypothesis which has been 
advanced to explain the fall of score with increasing size 
of family we can, however, begin-to investigate from our 
tables, namely, the hypothesis that later-born children in 
families tend to be less intelligent. This would not only 
explain the lower scores of large families, but, if families 
ate now smaller, might also explain a rise in the average 
score of the whole population, such as we have found. 

Past evidence about intelligence and position in family 
is scanty and conflicting, chiefly because the influence of 
position is so difficult to disentangle from the influence 
of size of family. First-born children exist in all families, 
fifth-born children only in large families. 

Our data, however, permit us to examine the influence 
of position separately for each size of family. The mean 
scores for each position are shown in Table XVII. А first 
inspection of that table does not suggest that position in 
the family has much to do with intelligence. At least 
there is no immediate evidence of a fall in intelligence 
in late-born children such as would explain the striking 
and steady fall with increasing size of family. There is 
certainly a strong suggestion that the first-born is a little 
mote intelligent than those in the middle of the family, 
but there is equally a suggestion in the figures that the 
last-born also is more intelligent. The first-born and the 
last-born have higher mean scores than the others in all 
the family sizes except size eight. When curves are drawn 
separately for each family, they are for the most part 
slightly concave upwards. Whether this is statistically 
significant or not has been investigated by Dr. тар 
separately for boys апа girls. The variances and standar 
ettots are shown in Table ХУШ up to families of size 
four, beyond which the numbers become small, and the 
difficulty about unfinished families becomes acute. 
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TABLE XVIII 


Boys 

Position Number Standard 

in Family of Cases Mean Error Variance 
1/1 3,975 40:99 0:26 261:52 
1/2 4,728 | 41318 0:23 25036 
2/2 3387 400 oz; 24448 
1/3 2,783 3854 озі 251:48 
23 2545 3637 032 — 26597 
3/3 2,078 37:26 0:36 274-21 
1/4 1,337 35°31 0:44 260:42 
Ш4 1467 3376 | ода 262:94 
3/4 1,478 | 3342 олі | 25029 
4/4 1,269 3536 сш; 25729 


GirLS 
1/1 3,876 — 43-10 0:24 214°76 
1/2 4,532 42:62 озі 198:86 
2/2 35305 4222 0:25 210125 
1/3 2,658 39:18 0:29 219:32 
2/3 25516 38:95 (оо 212:89 
3/3 2,010 — 39:64 0:32 211:06 
1/4 1,275 37:03 0:40 207:97 
2/4 1,388 3554 0:39 210:80 
лу а, etm 
4/4 5298 3724 041 220-12 


on pas Уз, however, the mean 
of 38-54 for 1/3 is significantly (at 1% level) greater than 


the other two; the difference between the means for 2/3 
and 3/3 is neatly, but not quite, significant at the 5 % level. 
As regards families of size four, both for boys and 


м АЕ 
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for girls the means for 1/4 and 4/4 аге each significantly 
greater at the 1% level than the means for either 2/4 
or 3/4.” 

The data just as they stand, however, are open to the 
objection that the different positions in a family are not 
equally fairly sampled. All our children were eleven years 
of age. Therefore first-born, and early-born, children are 
necessarily under-represented in the larger families. In 
families of seven, for example, we have only 154 first- 
borns, but 607 seventh children. Furthermore, there 
seems reason to suspect that parents of eleven-year-old 
children in different positions in the family may not be 
equally intelligent samples of all parents. Consider fami- 
lies of size five. The /ast-born of a family of five, now 
aged eleven, is a member of what is very probably a 
completed family, which may also, for all we know, be 
well-spaced. His parents, therefore, may very well be 
intelligent parents who have planned their family, and 
his own intelligence may be inherited from them. The 


. third-born of such a family, if he is опе of our age group, 


has two older and two younger sibs. The family may 
still, for all we know, be a well-spaced and completed 
family, born to thoughtful parents. But consider next 
the first-born of five, in our group. Here we havea child 
aged eleven with four younger sibs. The family may 
very well not be finished, may be going to be far larger 
in due time. And the children can be only about two 
years apart. In short, it may well be that the “ first- 
borns ” of any of our larger families are representative, 
on the whole, of less intelligent parents, and this would 
upset our first conclusion that intelligence and position 
are not associated, or only very slightly associated. The 
slight concavity of our cutves, in fact, could be explained 
by the two assumptions, (а) that early-born children do 
tend to be more intelligent, and (0) that intelligent parents 
of well-spaced and definitely completed families are most 
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adequately represented, zz our data, among the later-born 
children of any given size of family. 

Other hypotheses will occur to the reader. For exam- 
ple, youngest-born іп our data, being eleven years of age, 
possibly have older brethren at work and bringing in a 
wage which increases the possibility of the home being 
a favourable educational background: ог they may have 
left the home and reduced the family, in effect, to a smaller 
size. Indeed, one can imagine that the first-born are more 
favoured because the home is not yet crowded, the /2/- 
born because it has ceased to be crowded. 

Again, the last-born of our families аге on the whole 
the children of older mothers, that is, the children of a 
slightly earlier generation, and theit superiority may in- 
deed be evidence of a fall in general intelligence as the 
generations succeed one another, 

But all these hypotheses are highly speculative, and are 
only possibilities to be kept in mind as we proceed with 
the further analysis of our data, most of the information 
in which has not yet been correlated with the test scores. 

The average size of family of all the above 70,200 chil- 
dren for whom we have a Broup-test score сап be readily 
calculated from the tables, and is 3735. The average 
family for the 4,186 children who were absent (the XX 
cases) is добі. It is probable, therefore, that they would 


have slightly reduced the genera] г th 
worked the test, but scr Nor ue Moe qu 


year group of children. In th 


lies are totally unrepresented, and Were they included the 


| 
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average size would fall considerably. On the other hand, 
a number of our families are certain to be unfinished. 
Thirdly, the parents of these children ate not of one 
definite generation but are of all sorts of ages. Most 
important perhaps of all is the fact that in a complete 
year group large families ate over-represented in exact 
proportion to their size. An only child can occur in only 
one year group, a large family is represented in many 
year groups. This over-representation of the large fami- 
lies means that our actual average size, 3-73, is far larger 
than the average size of all Scottish families, which is 
probably well below three. We hesitate to deduce any 
estimate from our data; it is indeed impossible to do so, 
and this paragraph is only inserted here lest some reader 
should hastily draw erroneous conclusions. А year group 
is an excellent sample for estimating the intelligence ofa 
generation of children. It is a bad sample from which to 
deduce average family size, and we have not attempted this. 


THE SIX-DAY SAMPLE 


The individual testing of the six-day sample supports 
the group-test observation that mean score falls with in- 
creasing size of family. For the 1,110 children for whom 
we have both a group-test score and a T erman-Metrill 
IQ and also family size and position in family, the follow- 


ing are the mean figures: 
Group-Test Terman- 


Family 
Size Number Score Merrill IQ 
I 115 434 113 
2 267 44 109 
3 235 397 10; 
4 178 367 тот 
5 109 3r4 96 
6 77 29:2 91 
7 63 309 93 
8 28 28.2 91 
9 18 26:8 91 


то and over 20 3270 95 
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In this six-day sample the numbers are hardly sufficient 
to justify comparing the different positions. However, 
for what they are worth, the following are the facts: 


MEAN ТЕвмлм-Мевкил, IQs 


Family Size Position in Family 
I 2 3 4 5 6 
2 108(156) тто(ттт) 
3 108(90) то3(88) 104(57) 
4 99(41) 102(50) | 98(49) 106(38) 
5 92(24) | 96(17) 92(29) 90(20) 102(19) 
6 859) об) 949) 80) 9715) 8405) 


The figures in brackets give the number of cases. There 


is here no evidence that the first-born ate superior, but 
some that the last-born are, 


CORRELATION COEFFICIENTS 


Also tables ate given on 
butions over the months e. 116 
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TABLE XIX 
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CORRELATION BETWEEN GROUP-TEST SCORE AND SIZE OF ЕАМПХ 
Boys AND GIRLS 


201 
1,184 
2,861 
4,865 
7017 
8,512 
8,910 
8,199 
6,957 
55564 
4,426 
3,669 
2,8 

то 
2,696 


Verbal 
Tore 2 3 4 5 6 7 8 9 то II 12 13+ 
70-76 | 46 87 44 13 3 4 I 1 тт 
65-69 | 281 445 243 127 51 22 7 4 2 2 
60-64 | 548 1,065 647 318 120 73 39 25 ще CE о Y 
55759 | 835 1,624 т 585 319 158 83 37 31 13 бат 
59-54 [1,080 2,135 1,620 955 530 300 187 103 59: 4: 27 28 5 
45-49 1,124 2,332 1,925 1,306 774 441 271 160 92 42 27 13 5 
49-44 [15005 2,125 1,950 1,469 935 624 344 235 123 63 36 12 9 
35-39 | 745 1753 1,713 1373 5014 бэт 407 260 168 74 37 19 15 
39-34 | 616 1,269 1,410 1,185 874 608 405 277 125 93 44 22 20 
25-29 | 455 927 1,107 920 764 508 356 206 146 87 38 22 19 
20-24 | 343 | 681 782 792 637 429 323 187 118 66 32 19 17 
15-19 | 240 500 698 648 525 373 265 170 124 62 19 26 19 
10-14 | 208 384 460 487 392 321 224 141 96 55 32 18 6 
5-9 152 302 376 334 352 270 207 119 89 49 22 15 19 
94andyv| 173 323 444 421 382 303 223 .181 тот 64 40 20 21 
те " 
cluding xx 7,851 15,952 14,588 10,942 7,672 5,055 3,342 2,106 1,281 702 353 199 157 70,200 
г -028 
TABLE ХХ 
CORRELATION BETWEEN TERMAN-MERILL ТО AND Size or Бампу 
Srx-pay SAMPLE 
Boys AND GIRLS 
IQ І % 3 4 5 6 1 58 o OTI 
1704 | І 1 1 3 
160-9 2 3 I 6 
150-9 3 6 3 Т 13 
140-9 9 8 9 3 т І 31 
130-9 | 15 20- ЛТ 5 3 I т I I 58 
120-9 | 15 35 27 12 ANM аи 2 105 
110-9 |16 47 38 24 8, 2 рита а 146 
100-) |24 57 49 47 21 $: Тот › SZ 221 
99-9 |1о 49 44 46 27 24 17 7 3 2 3] 232 
3050. ТОМ 21! „48. 22 24. гола МВ ті 5 166 
79-9 үй 35 ЛЮДУ" ЧЕ Ip XI nn Gee, D „Е 99 
60-9 3 5 2 5 3 т SCT X 26 
29:9 Е = I 4 
115 267 23) 178 109. 77 163) 28" 18 18 т> 1,110 
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TABLE XXI 


DISTRIBUTION oF SIZE or БАмпх ву MONTH or BIRTH 
Boys 


Family Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dee. т 
т 343 313 379 364 382 351 369 326 351 328 346 306 415 
2 715 656 788 738 754 38: {во = a бов бэз 658 8529 
3 626 бут 731 731 664 661 648 595 636 634 626 631 7,834 
4 59 457 525 534 556 513 ато 474 468 435 453 486 58 
5 36 340 396 357 355 361 325 365 320 339 312 328 4150 
6 231 220 245 240 274 202 214 200 228 225 213 214 81 
1 165 137 176 161 183 180 147 146 115 133 127 149 Да 


8 

тот 107 по 103 99 go 77 по 81 82 76 92 12 
0807747 6255077) 58 $4. 3y 49 “4 л» 40-4 б 
то 31 29 39 25 ЗІ 32. "28 28 2 34 34 23 2 
11 ie Ал 21 Үү 5 лы 16 5 #4 14 22 5 1 
12 5 13 10 9 10 12 тї 9 6 13 17 6 175 
13 5 2 4 1 9 2 4 2 3 5 3 т Я 
14 1 4 2 2 2 4 т 3 2 T 2 Я 
15 т т = 2 2 7 
16 1 т т 1 2 

17 I 
18 1 : 1 
19 I Р 
Unknown 38 32 37 48 зо 36 


9 28 з 4t ям 20 33 


3,186 3,042 3,514 3,455 3,422 3,280 3,071 3,071 3,000 3,036 2,923 2,998 37998 


5 Girts 
Size of 
Family Jan. Feb. Mar. Арг. May June July Aug. Sept. Oct. Nov. Det. Total 


т 324 299 344 365 387 373 6 8 317 
683 634 761 762 dus 1440 Е 8,237 
618 68 тоу 076 2 18 Өз бі бы 66 бі 098 7624 


6 6 
449 454 531 $08 534 sd) СВ ш. б BT 


2 
3 598 
4 505 495 480 б 
1 31708 om tw зо р 30008 18 18 500 
217 22 15 221 Mes 
7 58 155 152 164 165 166 Е 139 18 195 163 ni BT 
8 92 ТН 108 Ум 113 109 90 83 85 87 88 зы 
5 E ваз 73 
то 30 28 2 ат 15 Я A A 2 33 406 
11 12 10 2 21022235 ада 28 32 52 8 п 195 
Aer КЕЖЕ 2 
т ОР ч . 
25 1 1 1 1 Е 5 2 
16 т 1 3 1 
- 17 Д : 4 
i bcm o (00x ee ee а gk 23: 


pr HORT ЗЭВ? HIE зы зен алд әр айау 2987 ВТ 
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TABLE XXII 


Гівтвівоттіом oF Розгпом пч Бамшу ву Момтн or BIRTH 


25 Boys 
Position in 
Family Jan. Feb. Mar. Apr. May June July Ang. Sept. Oct. Nov. Dec. Total 


I 1,236 1,121 1,323 1,336 1,310 1,235 1,162 1,152 1,175 1,152 1,132 1,111 14.445 
2 757 716 879 801 845 827 749 760 720 746 738 719 9,266 
3 461 509 533 548 462 465 470 446 438 447 398 472 5,649 
4 296 269 285 201 311 297 292 298 259 261 245 203 3,397 
5 158 175 191 188 202 163 157 175 179 176 168 144 2,076 
6 119 94 123 106 111 116 89 103 84 104 103 94 1,246 
7 в 64 72 68 12 70: и 4 т 46 65 79 
Е 29 зо 33 31 39 36 24 29 32 32 34 40 389 
9 251 18 un 22. $ 16 15 1I 16 6 10 20 192 
до; 9 9 9 Ч о) то 7 7 10 то 7 6 тот 
тт 3 5 5 ж 4 3 1 5 1 6 GATS 51 
12 2 2 2 2 2 4 2 2 2 4 1 2. 
13 1 1 2 І І І 7 
тя 1 1 2 
17 T 1 2 
19 I 


1 
Unknown 38 32 37 48 30 36 29 28 31 41 31 30 411 


3,186 3,042 3,514 3,455 3,422 3,280 3,071 3,071 3,000 3,036 2,923 2,998 37,998 


s GIRLS 
Position in 
Family Jan. Feb. Mar. Apr. Мау June July Aug. Sept. Oct. Мор. Dec.. Total 

I 1,156 1,074 1,265 1,261 1,299 1,244 1,114 1,106 1,064 1,131 1,143 1,124 15,981. 
= 762 746 834 784 808 789 748 760 680 707 674 723 0,015 
3 424 442 495 499 471 470 469 456 414 437 382 433 5,392 
4 279 272 314 291 302 271 314 264 283 269 255 266 3,380 
5 199 167 205 183 186 193 167 165 140 162 174 181 2,212 
6 115 113 97 120 127 115 114 100 103 107 104 94 1,309 
7 77 58 69 т 5о бо 59 56 6 50 51 60 724 
8 36 59 35 34 5 58 53 34 32 34 32 33 459 

9 


25 17 23 22 15 17 18 13 17 15 25 25 232 

то 7 9 12 тї тт 12 2 Tom КО 4 8 6 102 
тт 3 2 4 3 2 6 6 2 6 4 4 42 
E 3 3 2 1 2 3 I 3 3 2 23 
13 2 т 2 2 3 т т 2 1 15 
14 2 2 
т 


15 
Unknown 26 54 36 34 39 3% 24 39 30 29 39 33 414 
3,114 2,981 3,390 3,317 3,366 3,264 3,094 3,011 2,841 2,957 2,893 2,985 37,213 
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COMPARISON OF THE 1947 AND 1932 
INDIVIDUAL TEST RESULTS 


IN her introduction to The Intelligence of a Representative 
Group of Scottish Children, Dr А. М. Macmeeken writes: 
* During the planning of the Mental Survey by the Scot- 
tish Council for Research in Education . . . the late Dr 
Shepherd Dawson insisted on the importance of testing 
individually a representative sample of pupils so that the 
results of the group test used in the survey might be 
satisfactorily calibrated and converted into intelligence 
quotients.” ‘Thus to one of the most able and clear- 
sighted educational psychologists of our generation is 
due much of the credit for devising what up to the present 
appears to be the ideal form for a survey of this kind: 
namely, the group testing of a very large sample com- 
bined with the individual testing of a random sub-sample 
drawn from it. In accordance with this plan 500 boys and 
5оо girls, the Binet Thousand, selected from the pupils 
Broup-tested in 1932, were also tested on the Stanford 
Revision. Owing to the fact that the verbal scores were 
known for these rooochildren and for the whole age group, 
and thanks to the high correlation between the two tests, 
it was possible to calculate relatively reliable mean Stan- 
ford IQs for the eleven-yeat-old Scottish children of 1932, 
as is fully described in The Intelligence of Scottish Children. 

The six-day sample of 1947 was composed of pupils 
tested on the verbal group test and on the Terman- 
Merrill Revision of the Binet scale, as is described in 
Chapter IV of the present volume. This permits the 

119 


120 THE TREND OF SCOTTISH INTELLIGENCE 


calculation of estimates of the mean Terman-Merrill IQ 
for eleven-year-old Scottish pupils of 1947. It is unfot- 
tunate that a different revision had to be used in the 
second survey; this was unavoidable, however, owing to 
shortage of test material and of testers experienced in the 
administration of the earlier revision. In order to com- 
pare the Binet IQ level of 1947 with that of 1932 1t 15 
necessary, therefore, to convert Terman-Merrill IQs 
into Stanford IQs (or vice versa). For this purpose 16- 
sults are available for the eighty-nine children tested on 
both revisions, as given in Appendix I, p. 59. It 18 
hoped to increase this number considerably, but it seeme 
essential that in the meantime the present volume should 
include at least some attempt to determine whether there 
has been any change in Binet IQ level during the fifteen 
years that have elapsed between the two surveys. AS 
shown below, it does seem possible, owing to the very 
high correlation between the IQs on the two revisions; 
to make useful estimates, and it is encouraging to HN 
that the consequences of using different revisions аге not 
as serious as might perhaps have been anticipated. 


THE RELATION OF VERBAL SCORE AND TERMAN-MERRILL 10: 
1947 SURVEY 

Tables XXIII and XXIV show the verbal group-test 

scores and the Terman-Merrill IOs of the 545 boys and 

575 girls comprising the six-day sample. The omission of 

those pupils who were absent from the group test accounts 

for certain slight discrepancies between the figures of 


Chapter IV and those of the 
age-corrected, the verbal sc генге ме, И 


mitted this. No doubt the 


алла адыр ее о з 


‘trbal Score (отон centres) 
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TABLE ХХІІ 
VERBAL SCORE AND TERMAN-MERRILL ТО 
Srx-pay SAMPLE, 1947 SURVEY 
Boys 
Terman-Merrill IQ (group centres) 
3257 62 67 72 77 82 87 92 97 102 107 112 117 122 127 132 137 142 147 152 157 162 167 172 


22 ї 23 
67 то > X Gp wx 9 
2 22 3M 2 в б x зу за DECUS 29 
2u 2.3 3 3 ва т d org NET 47 
22 I2 2 бош бт 53 
47 50114 1103 7 9 6 2-55 68 
22 133 Gio m у б т т 49 
37 2 Вили 77 = т 51 
23 2 146 91613 3 I 55 
M 27788075 л 2. XX 56 
= табло 5 5 з 1 22 
E 25341721 I 25 
1324209 2 1 2 24 

7 23 4 202 б ї 20 
2 = 27435 $ 33 2 27 т 24 
922 81428274143 6366 53 47 32 38 29 21 їг 9 8 3 + = 972 545 


TABLE XXIV 


VERBAL SCORE AND TERMAN-MERRILL IQ 
Srx-pay SAMPLE, 1947 SURVEY 
Сівіѕ 
Terman-Merrill IQ (group centres) 


52 57 62 67 72 77 82 87 92 97 102 107 112 117 122 127 132 137 142 147 152 157 162 167 172 


25 Ж БО ЭХ, 4 
el т т т т т 5 
2 1 пе im 15) RES 26 
57 I T i 2510) 22 $ 4 9672 I 44 
52 ТАЛ 5 319. то то: ТҮ «6» 6 т т 64 
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In order to make estimates of the mean Terman- 
Merrill IQ for Scotland, as described in the following 
section of this chapter, it is necessary to calculate the 
regression of IQ on verbal score. As inspection of 
Tables XXIII and XXIV will at once suggest, this is 
markedly non-linear in both sexes. Quadratics, however, 
give an excellent fit in both instances. The equation 15: 

Y-j4b(X-3) e b(X? - 33) 
where ж = verbal score; у =10; Y is the estimated IQ at 
given verbal score, X, and given verbal score squared, X^; 
а? is the mean of the squares of the verbal scores; and 
bı is the partial regression of y on x at fixed 27, and 
b, is the partial regression of y on a? at fixed 2. 4 

The equations for boys and girls respectively (in units 
of grouping of 5 points: 2, 0-4-0, 5-9=1. 5 9 
70-54 =1, 55-59 2 . . .) ate as follows: 

р Boys 
Ү-115633 +0'071472(Х – 6'965 1) + 0'069039(Х 2 - 59:905) 
Girls 
Y = 10.7443 +0:077665(Х — 7-1391) +0'072605(X? — 59:991) 
The fitting of the curves is shown in Table XXV. 


TABLE XXV 


ANALYSIS OF VARIANCE, REGRESSION OF Тевмлм-Меввил, ТО ON 
VERBAL SCORE 
(In units of grouping) 


Boys 
Degrees of Sumo 5 
Variation of 10 Freedom (8752 юан kx 
Linear regression 1 des 5 У е ЕШ 
Curvilinearity т 455-38 даа £3 
Remainder between 405:29 3:5 
ERE ЫН 752 у 
сэ с cU 
а 2-0: 
Total 544 8,820-07 E. 
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GirLS 
Degrees of Sum of Mean Variance 
Variation of IQ Freedom Squares Square Ratio 
Linear regression І 5,786-31 5,786-31 - 
Curvilinearity X 37526 37526 81:88 
Remainder between 
arrays 12 4905220 4127 — 
Within atrays 560 2,566-33 4:583 - 
Total 574 8,77742 = = 


That portion of the variation of IQ ascribed to curvi- 
linearity is the difference between the amount due to 
linear regression and that accounted for by the quadratic _ 
function. In both sexes it is a substantial and highly 
significant contribution, linear regressions giving a very 
bad fit. The remaining variation between arrays after 
fitting the quadratics is less than the variation within 
arrays in the girls and not significantly greater in the 
boys. In terms of correlation coefficients, the simple cor- 
relations of y with x аге о:8086 for the boys and 0:810 
for the girls, whereas the multiple correlations of y with 
x and a? are 08366 and 08379 respectively. Fig. 6 shows 
for both sexes (after conversion into units of verbal score 
and IQ) the mean IQ for each array of verbal score, 
together with the multiple regression lines. 

The sex.difference is rematkably large. At the lower 
end of the distribution boys are five and a half points of 
IQ higher for a given verbal score, this difference falling 
off to one and a half points amongst the cleverest chil- 
dren. This should really be stated the other way round: 
at a given IQ level gitls do appreciably better than boys 
on this verbal test. Although the girls of the 1947 survey 
ate significantly superior to the boys in verbal score, as 
will be shown immediately, boys are significantly superior 
іп Terman-Merrill IQ. It would seem that at least for 
present Scottish eleven-year-old children this verbal group 
test is biased in favour of girls and the Terman-Merrill 


Revision in favour of boys. 
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THE MEAN TERMAN-MERRILL IQ OF ELEVEN-YEAR-OLD 2 
SCOTTISH CHILDREN: 1947 SURVEY 


Table VI (p. 83) and Table VIII (p. 84) show the fre- 
quency distributions of verbal scores for the whole age 
Broup. These, however, are in units of grouping of ten 
points. Table XXVI below gives the distributions broken 
down into five-point groups to correspond with those of 
Tables XXIII and XXIV. 


TABLE XXVI 


FREQUENCY DISTRIBUTIONS OF VERBAL SCORES, 
in Units of Five Points, for Whole Age Group: 1947 Survey 


Score Frequencies 
Bays Girls 

70-76 тїї 90 

65-69 638 552 


60-64 1,419 1,456 
55-59 2,416 2,470 
50-54 3,503 3,558 
45-49 4,065 4,512 
40-44 4,285 4,673 
35-39 3,995 4273 


30-34 3,498 3,533 
25-29 2,807 2,802 
20-24 2,299 2,170 
15-19 2,002 1,717. 
10-14 1,580 1,290 
5-9 1,433 993 

о-4 1,758 997 
Total 35809 34,996 


The equations for boys and girls given on р. 122 may 
now be used for calculating estimates of the mean IQs 
for Scotland, the values of X and X in those equations 
being the means (in units of grouping) as determined 
ftom Table XXVI. The estimated mean IQs for boys 
and girls ate respectively 103-68 and 100:75. The use 
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_ of the quadratic functions instead of the linear regres: 
sions alters the figures appreciably, especially the dif- 
ference between the sexes. Using the linear coefficients, 
the estimated mean IQs would have been 103-84 and 
100-61. It has already been shown in this volume that 
the method of selection of the six-day sample by o 
of birth has worked well. The mean age at verbal test © 
the six-day sample corresponds closely to the mean a 
at test of the whole age group; hence the use of та 
verbal scores does not introduce any appreciable епо 

Had linear regression coefficients been used, the sam 
pling variances of the estimated IQs would have been 
given by the usual formula: 


VWY)- S ОХ - zy. Vb) + БУС 


where о? is the variance of Y at fixed т, N the numba 
tested on both tests, X and 2 the means respectively д 
the whole age group and the six-day sample, and үй 
variance of the quantity following in brackets. The addi- 
tion of the second term is due to the fact that allowance 
must be made for the sampling variance of the slope, 
since X is different from the sample value, x; the addition 
of the third term is due to the fact that X is not а theo- 
retical value known with accuracy, but has been detet- 
mined from the data of Table XXVI and so has itse 
a sampling variance. 

__ As two partial regression Coefficients have been used, 
however, the second and third terms become compounc» 
each being made up of three terms: 
N= 
Nt V6) +E- VO) X 

+b. V(X) +6,2. V(X3) ab 
_ 1 Тат indebted to Mr. Р, Armita; 


Statistical Research Unit, тайса вада Medical Research Council? 
Medicine, for this formula, of Hygiene and Tropic? 


®) (X333). Cov(bsbs) 
зба» Cov(X X3) 
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where б, is the partial regression of у on г at fixed 27, 
b, is the partial regression of у on а? at fixed 2, and Со. 
is the covariance of the quantity following in brackets. 

From the data of Tables XXIII, XXIV and XXVI 
the standard errors of the estimated IQs are found to be 
40-482 for boys and +o-455 for girls. Later in this 
chapter some further examination is made of the rela- 
tive magnitudes of the contributions to the sampling 
variances, as this provides useful information for the 
planning of furthér inquiries. 

The estimated mean Terman-Merrill IQs of 1947 
eleven-yeat-old Scottish children are therefore: 


Boys 103*68 --0:482 

Girls 100:75 0455 
There would seem to be every reason for believing that 
within the limits indicated by the standard errors these 
аге thoroughly reliable estimates. It will be noted that, 
as already mentioned, the difference between boys and 
girls is highly significant. 


THE RELATION OF VERBAL SCORE AND STANFORD IQ: 
1932 SURVEY 


The verbal scores and Stanford 105 for the Binet 
Thousand ate given in The Intelligence of Scottish Children 
(p. 92). They are reproduced below in Tables XX VII 


and XXVIII. М 
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TABLE ХХУП 


VERBAL SCORE AND STANFORD IQ 
Binet THOUSAND, 1932 SURVEY 


Boys 
Stanford IO (group centres) 

57 62 67 72 77 82 87 92 97 102 107 112 117 122 127 132 137 142 147 152 157 162 4 
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VERBAL SCORE AND Stanrorp IQ 
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Стата 
Stanford IQ (group centres) 

57 62 67 72 77 82 87 92 97 102 107 112 117 122 127 132 137 142 147 152 137 165 й 

2 2 6 
за 21 3 І щат 1 13 
с ® Жу X zm T 1 2 
E З ВАР ES e 5 4 
Е 52 ә 224622224566 6 4 
5 2 5 Sr Ж 48 
5,47 32:32 зла 12 4 5 
S 42 = 87 НО ВУ i x T 1 69 
= I 3 12 12 15 із 6 Ч 74 
5 37 9 ра т 
Sane т з патат 8 75 за 5 55 
5 27 Е 1.10 9526. |65457 7-1 48 
63 22 м; 5 24 1 1 59 
3 2221 з т 27 
и Ве al: 2 
~ 7 1 пак 12 

2 2 3 5 

22 69 65 49 49 x 
о о 310 45 57 42 25 24 10 асыны а БЫТ 500 


INDIVIDUAL TEST RESULTS 129 


There was some slight bias in the selection of the 
Binet Thousand, as was discussed at length in The Intelli- 
gence of Scottish Children, but it does not seem likely that 
this could make any appreciable difference to the fitting 
of the regressions. Exactly the same procedure is used 
as that used above for the six-day sample of 1947. The 
analysis of variance is shown in Table XXIX. 


TABLE ХХІХ 


ANALYSIS OF VARIANCE. REGRESSION OF STANFORD IQ ON VERBAL SCORE 
(In units of grouping) 


Boys 
Degrees of | Sum of Mean Variance 
Variation of IQ Freedom Squares Square Ratio 
Linear regression I 3,886-83 3,886-83 — 
Curvilinearity I 160-61 160°61 40°97 
Remainder between 
atrays 12 86:14 7'178 1:83 
Within arrays 485 1,901'37 3'920 — 
Total 499 6,034:95 = =, 
GIRLS 
Degrees of Sum of Mean Variance 
Variation of IQ Freedom Squares Square Ratio 
Linear regression I 3,011:98 3,011:98 — 
Curvilinearity 1 60:48 60:48 14:28 
Remainder between 
arrays 12 3749 3124 — 
Within arrays 485 2,053753 4234 = 
Total 499 5,163748 = = 


As before, there is a highly significant departure from 
linearity, though the proportion of the variation attri- 
butable to curvilinearity is considerably less, especially 
with the girls. With the girls the quadratic function gives 
as good a fit as with the 1947 figures, the residual уагіа- 
tion between arrays being less than the variation within 
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arrays; with the boys the remainder between arrays just 
attains the ого5 level of significance, the largest contti- 
bution being due to the lowest array, o-4 points of verbal 
score, doubtless a reflection of the fact that the verbal 
test, if it were to sort out the dullest children efficiently, 
would have to include negative scores. 

The multiple regression equations are as follows: 


Boys 
Y = 101900 + 0:038861(X — 38-610) + 0:0019216(Х2- 17369) 
Girls 
Y= 9°6380 + 0:072326(X — 37-170) + о0013861(Х2- 1585°3) 
For a reason which is explained in the following sec- 
tion the verbal scores used are the group central values, 
2,7.... The IQs are in units of grouping; 55-59 7 D» 
60-64—2 .... Fig. 7 shows (in units of verbal score 
and of IQ) the mean IQs for each array of verbal 8с016, 
together with the fitted regression lines. 
As in 1947 with the Terman-Merrill Revision, fot 4 
given Stanford IQ girls do better than boys on the verbal 
group test, but the difference is considerably less. 


THE MEAN STANFORD IQ OF ELEVEN-YEAR-OLD SCOTTISH 
CHILDREN: 1932 SURVEY 
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more minute analysis, which may perhaps make use of 
more information; though, as will be seen from the 
figures, it seems unlikely that such refinements will make 
an appreciable difference. 

The verbal scores and IQs of the Binet Thousand ate 
available in units of grouping of five points, but the 
verbal scores for the whole age group in groups of а 
points only. It was thought best, however, to use the 
finer grouping for the Binet Thousand; the calculations 
have accordingly been made in terms of real units base : 
on Ше mid-points: for the Binet Thousand, 2, 7, 12-57 
for the May-June children of the whole age group, 4» 
14:5 .. „ except that the group centre for 70-76 повні а 
taken at 72 instead of 74:5. The verbal scores of T 
May-June children, taken from The Intelligence of Scottish 
Children (p. 62), ate shown in Table XXX. 


TABLE XXX 


FREQUENCY DISTRIBUTIONS oF VERBAL SCORES 
in Units of Ten Points, for May-June Children, 1932 Survey 


Score Frequencies 
Boys Girls 
79-76 17 9 
бое 340 261 
29-59 1,191 1,048 
40-49 1,836 1,894 
30-39 1,849 1,900 
20-29 1,268 1,284 
1929 856 830 
929 бо8 465 
Total 7,965 7,691 

Using the equations of ¢ 
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the estimated mean Stanford IQs for the (May-June) 
eleven-yeat-old Scottish children of 1932 are: 


Boys 99:86--о:483 
Girls 98-56-Ео-486 

In arriving at the estimates of the means, the method 
of this chapter is somewhat different from the methods 
used in The Intelligence of Scottish Children. Yt is interesting 
to note, however, that the estimates of that volume for 
the May-June children, using the method considered best 
(Selection formula (1), pp. 99-100), are almost identical 
with those of the present section, being 99:9 for boys and 
98'5.for girls. The method of the present chapter has the 
advantage, however, that the standard errors are readily 
calculable. 

Although the numbers individually tested were some- 
what fewer in 1932, and although the verbal scores of 
May-June children only have been used instead of those 
of the whole age group, the standard errors of the 1932 
estimates are not appreciably increased as compared with 
the standard errors of the estimates of 1947. The increase 
due to these causes has been cancelled by the narrower 
dispersion of IQs on the earlier revision of the Binet scale. 
Actually, the increase in the main sample from about 
8000 for each sex to about 35,000 does not reduce the 
sampling variances by more than about 7 рег cent. 

As in 1947, boys ate superior in performance, but the 
difference is much smaller and does not quite attain the 
level of significance. 


THE RELATION OF TERMAN-MERRILL IQ AND STANFORD IQ 
р. 59» gives results for thirty-nine boys 
sted on both revisions. The first point 
to determine is whether there is a sex difference in the 
relationship of the revisions, ог whether, as would be 
convenient, the whole eighty-nine results can be used fot 


L 
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both boys and girls. With ungrouped figures the те- 
gressions of Stanford IQ on Terman-Merrill IQ turn 
out to be: 


Boys 0:925 
Girls 0:831 


Difference 0:094--0'062. 
and estimated Stanford IQ at Terman-Merrill IQ =100: 


Boys 97:68 
Girls 96:63 
Difference 1:05--1:27 


There is no indication, therefore, that boys and girls need 
be treated separately. The correlation coefficients are: 
Boys, 0-956; Girls, 0-948: Both Sexes, 0-952. 3 
Small though the numbers ate, it seems worth while 
examining the form of the regression of Stanford 1Q 
on Terman-Merrill IQ, in case there should be some 
peculiarity. Accordingly, in Table XXXI the 108 on the 
two revisions are shown, grouped in units of ten points. 


TABLE ХХХІ 
EIGHTY-NINE CHILDREN TESTED ом TERMAN-MERRILL AND STANFORD 
REVISIONS 
Stanford IO (group centres) 


СЕОБЕ ЕА 05. оу ass. лара лаје РИ, 


1555 5 I 2 
1455 і І 
1355 4 
125°5 З 5 т т 8 
21922 2 2 15 
1959 2 14 
95-5 17 
855 15 
755 13 
655 
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REGRESSION or STANFORD IQ ох TERMAN-MERRILL IQ 
(In units of grouping) 
Analysis of Variance 


, 
Degrees of Sum of Mean 
Variation of Stanford IQ Freedom Squares Square 


Linear regression I 2699944 

Remainder between arrays 8 2-8872 0-3609 

Within arrays 79 38-8712 0:4920 
Total 88 311-7528 == 


The residual mean square between arrays is smaller 
than the mean square within arrays, accordingly there is 
no indication of any departure from linear regression. 

The equation relating Stanford IQ and Terman-Merrill 
IQ (based on ungrouped figures) is: 


У=97-483 +0°88167(X – 1007281) 
where Y is estimated Stanford IQ at Terman-Merrill 
ІО-Х. The sampling variance of Y is: 
РУ) же о + о'00091768(Х - 100281)? + (о'88167)2. V(X) 
X being determined from the data and not being a 
theoretical value. 


CONVERSION OF 1947 SURVEY TERMAN-MERRILL IQS INTO 
ESTIMATED STANFORD IQS AND COMPARISON WITH THE 
STANFORD ESTIMATES FOR 1932 SURVEY 


The estimated mean Terman-Merrill ТОв for Scotland, 


1947 sutvey, аге: 
Boys 103:677-2-0:4822 
Girls т00:7474-0:4346 
the equations of the preceding section, 
nford IQs for Scotland, 1947, are: 
Boys 100:48-0:756 
Girls 97:89--о:736 


Substituting іп 
the estimated Sta 
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and the final comparison is: 


Estimated Stanford 1O—Scotland 

Difference 

1947 1932 1947-1932 

Boys 100:48 99:86 +0°62+0:90 

Girls 9789 9856 —о:67--0:88 
Thus the boys show a slight rise, which is smaller E 
its standard error, while the girls show a fall of ами 
exactly equal amount, also smaller than its standard pe 
There is no indication, therefore, that the Binet IQ leve. 
in Scotland has changed during the fifteen years; the 
increase in verbal score has no counterpart in Binet IQ 
(suggesting that the rise is due to test sophistication); 

but neither is there any evidence of a decline. 

Owing to the high correlation between IQs on the two 
revisions, the loss of Precision through using a different 
version in 1947 is not as large as might, perhaps, d 
been expected. Had the Stanford Revision been use 
in 1947 the standard 
IQ would have been 
have in fact been abo 
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In the calculations on the 1947 and 1932 surveys the 
second and third terms are compound, but normally 
linear regression would obtain and they would then be 
simple. Table XXXII shows for the 1947 and 1932 
figures the relative magnitudes of the contributions of 
the three (compound) terms. 


TABLE XXXII 
SAMPLING VARIANCES (IN UNITS OF GROUPING) OF ESTIMATED MEAN 
Вімет IQs 
1947 1952 
Boys Girls Boys Girls 
Ist term оғо0806 000795 о'оо8оо " 000841 
2nd term 0:00004 000001, 0:00039 (0700023 
3rd term 0:00029 (000030  0:00092 00008 
Total 0700929 | 0'00826 0:00931 0'09945 


Standard error 0:0964 070909 0:0965 0:0972 


The first term depends on the number individually 
tested and upon the magnitude of the correlation between 
the two tests. When the sub-sample is truly random, and 
hence its group-test mean close to the total group-test 
mean, the second term is negligible, as in 1947. The 
third term, depending on the number in the total sample, 
1s very small in 1947. Even in 1932, making use of the 
tesults for the May-June children only, its contribution 
does not amount to ten per cent of the total | 

If it were desired to detect a difference in Binet 10 
between two populations, ог in the same area after an 
interval of time (which was only one of the purposes 
of the present survey), the most economical procedure 
would be to use a group test that correlated as highly as 
possible with the Binet scale, and so to arrange the рго- 
portions of pupils group- and individually-tested that the 
third term became fairly small in comparison with the 
first. The proportion in the 1932 comparison seems 
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reasonable, that is, about fifteen pupils group-tested for 
each pupil tested on the Binet scale. It would hardly | 
worth while increasing the number of pupils group-testet 
greatly beyond this proportion. An interesting point is 
that it is quite unnecessary to use the same group test for 
the different populations; only the individual test nee 
be the same. Thus at successive repetitions the best 
group test available and one least likely to be familiar in 
its items to the subjects tested, could be selected. If no 
group test is employed, the number of children that have 
to be individually tested in each of the populations in 
order to detect with reasonable certainty (P -огот) а dif- 
ference of one point of Binet IQ would be about 5,300. 
The incorporation of group testing into the scheme 
greatly reduces this number—the actual numbers needed 
could be readily worked out when the group test was 
selected and its relation to the Binet IQ determined— 
so that it should be possible with relatively manageable. 
samples to detect quite small changes at intervals of time. 


SUMMARY 


_ т. The relation of Binet IQ to verbal score is markedly 
non-linear, but quadratic functions give an excellent fit. 
Boys are superior to girls in Binet 10, the difference in 
1947 being highly significant. For a given level of Binet 
IQ girls do appreciably better than boys in the verbal 
group test. 

2. The quadratic functions 
the mean Binet T 
The result is: 


may be used for estimating 
Q of eleven-year-old Scottish children. 


Terman-Merril] IQ — Stanford 10 
1947 1932 
Boys 103:68-l-0-482 99:86-1-0:485 
Girls 10075 0:455 98:56--0:486 
3. A sample of children tested on both revisions of the 


Binet scale permits the calculation of estimated Stanford 
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` IQs for the age group tested in 1947. The final result of 
the comparison between the two sutveys is: 


Stanford IQ Difference 
1947 1932 1947-1932 
Воуз 100:48 99:86  +0'62-0:90 
Girls 97-89 98-56 -о67--о88 
There is thus no indication of any change in the mean 
Binet IQ of eleven-year-old Scottish children during the 
fifteen years from 1932 to 1947. 


Postscript 


It was thought when the computations of this chapter 
were carried out that of the children tested successively 
on the two tevisions of the Binet scale about half were 
given the Stanford Revision first and about half the 
Terman-Merrill. Actually, as shown оп рр. 59-60, neatly 
all were given the Terman-Merrill Revision first and the 
Stanford subsequently. It might therefore be possible 
that, owing to practice effect, the Stanford IQs were arti- 
ficially raised to some slight extent. Any such effect, 
however, appears to be small. Using figures based on 
the forty-eight children tested simultaneously on both 
scales, the estimated change in mean Stanford IQ between 
1932 and 1947 is a tise of 0:44 points in boys and a fall 
of 0:93 in girls. Using figures based on the thirty-six 
pupils given the 'Terman-Merrill Revision first and the 
Stanford subsequently, the corresponding mean changes 
are a tise of o:55 points of IQ in boys and a fall of 0°57 
in girls. The provisional conclusion, that there is no evi- 
dence of any change, із unaltered, but the necessity for 
investigating on a larger scale the relation of the two 
revisions is re-emphasized. 


1Х 
THE IMPLICATIONS OF THE 1947 SURVEY 


As explained in the Introduction, the major reason for 
Proposing the 1947 survey was to see if the results of a 
direct inquiry would support the thesis that, in view of 
the inverse association between measured intelligence 
and fertility, measured intelligence was likely to decline. 
Professor Thomson had previously drawn attention to 
the danger of indirect inferences and had urged that a 
direct investigation be undertaken, making it possible to 
compare the performance, in a given intelligence test, of 
eleven-yeat-old children at two different points of time.* 
But no one associated with the proposal imagined that 
the 1947 survey would give a final answer to the ques- 
tion: “15 intelligence falling?” What, rather, was en- 


visaged, was the setting of a precedent—the initiation of - 


the first of a series of surveys which, in the long run, 
would clarify the relationship between measured intelli- 
gence and other factors, and which, when properly inter- 
praed in the light of detailed analysis, might make it 
possible ultimately to draw a curve of the course of 


intelligence over time. 
EXTENSION OF 1932 SURVEY 


Because the 1947 survey was regarded from this point 
of view, involving the consideration of measured intelli- 
gence in its social and economic context, far more infor- 
mation was obtained for the children tested than had 
been collected in 1932, much of this additional informa- 


1 * The Trend of National Intelligence ", Eugenics Review, April 1946, 
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tion being supplied primarily in respect of х ed 
ten per cent of the children. it is extremely n - 
that all the information requisite for a full analys ч 
the various questions was actually specified. Quite ка: 
from the fear of adding another straw to the came 1 
back, the study of the relationship between me 
intelligence and other factors is not sufficiently advanc ^ 
to enable an investigator to be sure that even the oe 
important data have been covered in a particular -— 
- Progress must necessatily be by successive approxim 
‘tions. But it is one of the merits of a long-term project, 
that leads suggested by one inquiry can be followed T 
in the next, that certain aspects can be amplified d 
. others, found to be o£ little significance, can be discarde . 
The 1932 survey asked very few questions in respect 
of the children tested, The object of the survey was to 
ascertain the distribution of measured intelligence, mm 
apart from the tests, the information collected for eac 
child comprised only the name; Sex; county, burgh or 
patish; school; date of birth; and class in school.! But, as 
may be seen from the schedules reproduced in the present 
report, the 1947 Survcy went far beyond this. Even the 
general schedule, to be completed for all pupils, con- 
tained seventeen questions, while the schedule used for 
the ten per cent (thirty-six-day) sample contained twenty- 
four. The analysis of the answers to these questions will 
be presented in subsequent reports. It is, however, of 
some interest to draw attention here, even before the 


analysis has been completed, to the relevance of the in- 
formation which has been collected, 


RELEVANCE OF SOCIOLOGICAL DATA 

We may, in the first place, regard the inquiry as a kind 
of social sutvey of children of а specified age, and the 
questions asked as disclosing the social and other con- 


1 The Intelligence of Scottish Children, р. тт. 
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ditions of those children. Considered from this more | 


restricted point of view, the following tabulations of the 
data are possible: 

т. The origins and present location of the children. For each 
type of area it is possible to distinguish between children 
born in, or moving since birth to the area in which they 
уеге tested. Those not native to the areas in which they 
now live can also be distinguished by the type of area 
from which they originally came, and the question of 


* 


distance of migration can be considered in relation to areas . . 


of origin and present residence, as well as to the social. 
status and size of the families to which the children belong. 

The same kind of analysis can also be applied to school 

migration—that is, to the number of schools attended- 
by the children up to the age at which they were tested. 

2. School attendance. "This may be an important factor, 
in petformance at school and may also influence the test 
results. The data available will make it possible to analyse 
the ratio of actual to possible attendance in relation to 
such factors as type of area, type of school, size of family, 
and social status. Children suffering from serious phy- 
sical disabilities can be considered separately. 

3. Evacuation history. The answers to the relevant ques- 
tions can be used to give a picture of the extent to which 
children of this age group were evacuated during the 
war, considered in relation to such other circumstances 
as ateas of residence and evacuation, and social status of 
the families to which the children belong. 

4. Housing conditions. The degree of overcrowding may 
be shown in relation to family size, social status and type 
of atea of residence. Overcrowding may also be related 
to the existence of physical disabilities, to school attend- 
ance, and to position (i.c. class) of child in school. 2 

5. Physical conditions of children. Reference has already 
been made to these under the previous heading, and 
under section 2. Further possible relationships may also 


з, 
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be explored—for example, the distribution of height и 
weight in relation to such factors as family size, soct 
status, over-crowding, school attendance, and position 
in school. 1 
These headings indicate only the major tabulations 

possible with the data. As all the information has been 
transferred to Hollerith cards, it is possible to carry ан 
a much more detailed analysis without any substantia 

_ difficulty; in fact, so long as the number of cases in the 
cell is adequate for the desired degree of accuracy, it 15 
possible to follow up any lead which appears suggestive. 
This is especially valuable in examining the intercorrela- 
tions of series of factors, or in considering the relation- 
ship of one variable to the other variables; for example, 
it is possible to study the influence of overcrowding ОП 
school attendance, with such other factors as social class, 
family size, and type of area held constant. Since even 
the general sociological schedule, applying to all children 
who took the group test and to some who did not, con- 
tains a substantial amount of information, very detailed 
analysis of certain questions will be possible. 


SIGNIFICANCE OF TEST SCORES 


So far, these suggested tabulations have excluded all 
data relating to the intelligence test, namely, the test 
scores and the question whether the given child had been 
Previously tested by a group test during the session 
1946-7. The inclusion of this information results in 
much more complex tabulations, but should add to out 
understanding of the differences in the results of the 1947 
and the 1932 surveys, and still more to our knowledge of 
the factors influencing test results. 

One of the difficulties in interpreting the differences 
between the 1947 and 1932 results is the question of test 
familiarity. Test motivation also influences results, but 
there is no reason to believe that, in 1947, children took 
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the test in a more competitive spirit than they did in 
1932. The familiarity factor, however, may well have 
changed substantially with the increasing acceptance of 
intelligence tests by Scottish educational authorities. At 
the same time it is possible that, among the 1947 group 
of children, some had already been tested (though on a 
different test) within the previous twelve months. On 
the first point the survey data do not of themselves throw | 
light, though it will be possible to compare the group- 
test scores for education authorities which have generally 
adopted intelligence testing and those which have not. 
On the second point, however, the survey itself can pro- 
vide direct evidence by comparing the results of children 
who have, or who have not, taken intelligence tests earlier 
in the session, other factors, as far as possible, being held 
constant. Similarly, in so far as children given an indi- 
vidual Binet test in 1947 had taken group tests earlier in 
the session, it should be possible to compare the relation 
between their scores on the Binet test and the 1947 group 
test, with the equivalent telationship for children not 
previously tested during the session 1946-7. The most 
valuable evidence should come from a comparison of the 
Binet scores in 1947 and 1932, for the Binet results are 
very little affected by familiarity with the test. But this 
is by no means as conclusive as it might have been, fot 
the Terman-Merrill Revision used in 1947 has, as noted 
in an earlier chapter, a different threshold, at both the 
upper and lower ends of the scale, from that of the 


Stanford Revision used in 1932. Double testing of 
adequate numbers of boys and girls will, therefore, be 
e 1947 and 1952 IQs 


necessary before a comparison of th 
is possible, and this work has already begun. 


TEST SCORES AND OTHER FACTORS 


The complex tabulations of group-test results (and 
their translation into IQ units) against other survey data 


* 
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will be of far greater use in extending our knowledge of 
the factors at present influencing measured intelligence, 
and in helping us to plan in a more relevant way future 
inquiries into this general question. The five main 
categories of tabulations listed above may, when the 
test scores are included as a further variable, all be 
significant in this connection. For example, the crude 
.analysis of test results for urban and rural children 
would need to be supplemented by an analysis of the те- 
sults for rural-born children who have moved to urban 
areas, and for those who have followed the opposite path 
of migration. For further elucidation of any differences 
found, it would be desirable to compate equivalent social 
class groups and, within them, equal family sizes. Type 
of school, ratio of Pupils to teacher, and ratio of actual 
to possible school attendance, may also be factors which 
need to be held constant ог taken into account. Even 
this detail may not be entirely adequate unless it can be 
established—as seems to be indicated—that, for a given 


family size, position in family is not related to differences 
in measured 


information on 6 
throw much 


it 15 a very difficult question to study. То compare the 


may not be sufficient, for these children may really repre- 
sent different generations, That is, the first child in а 


ternal » It is necessary to take into account 
maternal age, for which ormation was also collected 


in Ер 1947 sutvey. Consideration of the results analysed 
in this way may suggest that, at the next inquiry, a some- 
what different approach to the question should be taken 
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— Юг example, by measuring the intelligence of pairs of 
sibs taken at random from families of different sizes. _ 


FUTURE SURVEYS 


On many aspects of the study of measured intelligence, 
the full value of the results of the 1947 survey will not, 
in fact, be extracted until a further survey is carried out. 
As an example, we may take the apparent paradox of the 
tise in group scores between 1932 and 1947 and the fall 
in intelligence suggested by the indirect calculations of 
Burt, Cattell and Thomson. All of these calculations 
allowed some environmental contribution to measured 
intelligence, Thomson going so far as to accept, for the 
purposes of argument, as much as а fifty per cent contri- 
bution from environment, and then concluding that the 
inference of declining average intelligence was still valid. 
But this assumes that, at every level of intelligence (or of 
family size) the proportionate contribution of environ- 
ment is the same. So far this assumption has not been 
tested, and, indeed, through lack of available data, could 
not have been. But another survey at a later date should 
provide most valuable evidence, for it would make it 
possible to study IQ changes over time for children be- 
longing to families of different sizes. As there is differ- 
ential fertility by social class, it would also be necessaty 
to hold social class constant, and it should then be pos- 
sible to see if environmental improvement (including, of 


course, better education) had had the same proportional 


effect upon the IQs of children in families of given sizes 

but in different social classes. 
Another factor which needs to b 

in examining the apparent paradox г 


e taken into account 
eferred to above, is 


1 This suggestion involves substantial difficulties, however, bw 
of the ages of children on which the intelligence test norms are А і 
It might Бе preferable—and this, too, has been eoi Б postp' 
testing the sibs until, in turn, they reach eleven years of аре. 
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changes in fertility. The 1947 survey results show—as 
have earlier studies—a linear relationship between child 
IQ and family size, the very low IOs' being found in the 
largest families. Since the relationship is linear, the elimi- 
nation of the largest families as a result of the general 
fall in fertility would not affect the tendency to a decline 
in intelligence, but it might alter the absolute levels at 
which the decline was taking place. Still more important, 
of course, is the possibility of a change in the extent, ог 
perhaps even in the nature, of differential fertility. Un- 
fortunately, this is a subject about which only too little 
is known at present, and we shall have to wait for the 
results of the Family Census before we can say what 
trends have been characteristic of Scotland or of Great 
Britain during the past generation.t Such evidence as is 
now available suggests that social class differences in 
fertility increased during the nineteenth century but de- 
creased—though to a smaller degree—thereafter. But 
there are also data for areas in other countries which 
appear to indicate a positive correlation of fertility and 
Social status, or income, or education. Even if the re- 
versal of differential fertility in the near future scems 
ing of the gap is not out of the 
1 1 birth control has spread very 
widely during the past thirty years. At the same time, 
uggest that birth control is not 
generally used completely to prevent the bitth of children 
ly size. If that is so, then it 


1 The Family Census was a sam 
the Royal Commission on 
census will be published late 


ple fertility census taken in 1946 for 
Population, À preliminary report on the 
t in 1949, 
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and the less intelligent. These speculations imply that, 
in future, surveys of measured intelligence need more 
detailed information on certain aspects—for example, data 
on the education of the parents, and on duration of mar- 
riage. The design of such surveys should also be made 
comparable with that of official fertility censuses, in order 
that demographic factors may be taken fully into account. 
In fact, a start has already been made with the 1947 sut- 
vey, in which social class has been so defined as to permit 
direct comparability with the Family Census of 1946. In 
subsequent reports on the 1947 survey, it should thus be 
possible to pay considerable attention to the influence of 
demographic factors. 


FOLLOW-UP 


So far this chapter has been concerned only with the 
questions bearing upon the analysis and interpretation of 
the results of the 1947 survey, and with the implications 
of those results for future studies of the trend of mea- 
sured intelligence and of the factors affecting it. But the 
1947 survey also makes possible a different but no less 
important line of research—into the factors influencing 
the way in which individuals possessing various levels of 
intelligence make use of their intelligence. Since both 
personal and social factors are of importance here, this 
kind of research is highly complex. Nevertheless it is of 
the utmost importance to society to know what happens 
to individuals with varying degrees of intelligence, and | 
how far obstacles to the full application of that intelli- - 
gence can be removed by individual or social action. 

One study of this nature has already been undertaken. 
Professor L. М. Terman and his colleagues at Stanford 
University (California) began in 1921 by sifting the school 
population of California and obtaining some 1,500 chil- 
dren with IQs above 135. These children have, as far as 


possible, been followed throughout their lives, and they 
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аге still being followed. Both at the initial stage and at 
subsequent follow-up inquiries, a great deal of informa- 
tion on the physical and psychological traits, interests, 
background, and life-history of each of the children was 
obtained, and the analysis of the differences in the degree 
of achievement of the children, last ascertained in 1945, 
is both fascinating and of the greatest value.! The study 
is especially valuable, as the authors state, in showing 
that “although as children all were above the 99th per- 
centile of the generality in IQ, twenty years later they 
ranged in vocational success all the way from interna- 
tional eminence to semi-skilled labour » and in attempt- 
ing to evaluate the factors responsible for the success ОГ 
failure (in terms of the “ extent to which a subject had 
made use of his superior intellectual ability ”) of mem- 
bers of this group of gifted children. Among the factors 
which арреаг to be important are background citcum- 
stances, such as educational tradition and history of the 
parents, and parental occupation; and personality charac- 
teristics, such as emotional stability, perseverance and 
social adjustment, which may not, however, be inde- 
pendent of the background citcumstances. 

The 1947 survey offers an Opportunity of undertaking 
a compatable inquiry in Scotland. In fact, because of 
the circumstances of the survey, the inquiry might be 
still more interesting and useful. One of the self-imposed 
limitations of the California study was that it concerned 
only children with IQs above 
of view of the community 162 


culty of obtaining ad 


1 L. M. Terman and м.н е Ў " 
fornia: Stanford Universi Н. Oden, The Gifted Child Grows Up. Cali 


à 2859 1947. For a summary of the results 
see Lewis Terman Psychological Approaches 0 the ге ef Genius, 

"ugenics Number Four. London: The Eugenics 
Medical Books, 1947. 
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the personality and performance tests applied, because of 
lack of an appropriate control group. A follow-up study 
deriving from the 1947 survey would be free from both 
these limitations. For example, the six-day sample, used ; 


as a basis, would give a truly representative distributione: | 


of intelligence, and could be supplemented by taking, in, 
addition, further numbers of children randomly selected 
from those with very high or very low group-test scores. * 
Similarly, as the six-day sample is truly representative of | 
the distribution of intelligence, any other tests applied 
to that group would automatically be standardised, and 
the results for any sub-sample or supplementaty sample 


could be compared with the averages and frequency dis- : 


tributions for the group as a whole. 

The kind of inquiry suggested would be a difficult one 
—mote difficult to carry out than the California study, 
which naturally appealed to parents who knew that their 
children were selected because they were well above 
averageinintelligence. Butevery effort should be made to 
Overcome the difficulties and to profit from this unique 
opportunity. Only by undertaking such inquiries can we 
discover what use the community makes of its personnel, 
and how to ensure that individuals have adequate scope 
for employing the abilities they possess. 
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